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INTRODUCTfOlsI 


T he term Modern Belief as used m the 
title of this work has a wider meaning 
tinn ma} at first appear It includes 
what ma\ be said to be known, as rcasonabl> 
certain facts, about a number of things, as 
well as beliefs for which firm knowledge 
cannot as jet be claimed So far are the 
findings of Science, in man) directions, from 
finaht) and certainta that the title of this work. 
Outline of Modern Belief is as appropnatc for 
modem science as for the other branches of 
modem thought that are dealt with 
This work. Outline of Modern Beliefs »s 
divided into three Books giving a surve) 
of three branches of knowledge on which 
ever) intelligent person would wisfi to be 
reasonably well informed 
LaeU of these Books, or sections, is self-con- 
tained, and each Book wall be continued 
scnallj m the successive fortnightl) parts 
In fact, running like three fascinating serial 
stories 

One of the interesting things about modern 
science which has come about within the last 
thirty years, is not only the new discoveries 
in the realm*of astronomy and physics and 
biology, but the philosophical implications of 
these discoveries The centre of real interest, 
from the philosophic point of view, is the new 
“ background ” of modem science Two of 
the most eminent scientists in this country 
have recently given much prominence to 
this subject The attempts of Sir Arthur 
Eddington and Sir James Jeans to construct 
a philosophy out of modern saence have 
attracted a great deal of attention Their 
Mews about the real nature of the universe, 
and the bearing which the new ideas have on 
the life of man and his destiny, have been 
Widely discussed We shall, therefore, try to 
explain fully their views, and the views of 
other men, m this connection, but this will 
come later in the present work, for as Sir 
James Jeans writes “ There is a wide 
spread conviction that the new teachings 
of astronomy and physical science are 
destined to produce an immense change on 
our outlook on the universe as a whole, and 


on our views as to the significance of human 
life The question at issue is ultimately one 
for philosophic discussion, but before the 
philosophers have a nght to speak, science 
ought first to be asked to tell all she can as to 
ascertained facts and provisional hypotheses 
Then and then only, ma) discussion pass into 
the realms of philosoph) ” 

We shall, therefore, m the earlier chapters 
of “ Modem Thought," try to clearly explain 
what the findings of modem science are in its 
various branches Then in later chapters the 
reader will be better able to follow those 
chapters devoted to the philosophic beliefs of 
men of science, and to see the grounds for 
their beliefs The new knowledge has 
philosophical implications, and although there 
t$ room for difference of opinion as to what 
precisely tliey are, most scientists, like 
Eddington and Jeans, think “ that few will be 
found to doubt that some reorientation of 
scientific thought is called for ” And the 
change of outlook will be away from the 
materialism and strict determinism of last 
century ‘‘ towards something (as Sir James 
Jeans says) w hich wall accord better with our 
every day experience " 

But, as we have said, before we come to 
these aspects of modern saentific belief we 
shall confine the earlier chapters of " Modern 
Thought ” to a description of the conclusions 
of science in its various branches After that 
we shall see something about the new " back- 
ground ’ of science, and the reader will be 
better equipped to appreciate what the 
nature of the " background ” is, and what 
scientists deduce from it, as now revealed to 
them by physics and astronomy The 
electron theory, the quantum theory, 
and relativity theory, form the background of 
modem science, they all deal with con- 
ceptions that lie at the back of the concrete 
objective world of our sense expenence, 
they are concerned with the invisible and 
intangible aspects of natural science 
Eddington writes " I am convinced that a 
just appreciation of the physical world as it U 
underetood to day carries with it a feeling of 
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)pen mmdedness tov\ards a wider significance 
ranscendmg scientific measurement, which 
might have seemed illogical a generation ago ” 

BOOK I 

The aim of Book 1 is to put readers in 
touch with the trend of present day thought , 
for example, the beliefs of modern science 
about the nature of the universe, and of life, 
and the meaning of things — the things, that 
IS to say, which inquiring minds like to think 
about The authors set about this, in Book 
I, by giving a clearly written and plainly 
worded account of the results, or present 
conclusions, of modem science in most of 
Its various branches It is written for the 
general reader who wants to be informed 
to give him something to think about, m a 
word, to give him just the kind of information 
he wants to have 

In the light of modern knowledge — we 
might say of twentieth century knowledge — 
great changes have come over ourviews about 
the nature of the ph}sical universe, just as 
have our beliefs concerning traditional relig 
ion About both these things the majont> of 
people have but hazj and scnippj knowledge 
The two things hove not necessarily any con- 
nection , but both come within the scope of 
a work dealing with modem beliefs The 
present century has been revolutionary in the 
realms of science, no less than in our more 
general wa)s of thinking, largely affected as 
tlie> have been by the conclusions of modem 
science, of new knowledge resulting from 
fresh discoveries, and free criticism 

The present is one of the most exciting of 
all epochs of human thought Modem 
science has rcvcalvd as neveV before, the 
mj-stenoiis mture of tlic umicrse, and the 
philosophical implications of the new scientific 
teaching quicken the imagination and excite 
tlic intercrst of even intelligent person 

The object of Book 1, tlicn, is to give 
a clear and concise summaiy, or birdk eve 
view, of the net rtsuhs of modem science, 
and, secondlv, of changes in men's ideas 
which have l>ecn effected bj new know- 
ledge, ducoier). research, and In special 
studv m other ficldv than science *Ihis 
section will not I’c burdened bv t<»«> much 
detad. so apt to l>e confuting to tlic general 


reader who wants a bird’s eye view The 
results can, in many cases, be presented with- 
out giving details, or the reasoning, by which 
they were achieved That is the aim of 
Book I 


W E are constantly told that during the 
present century science has corr'P^^f^^) 
revolutionised our conception of the universe 
And that is quite true The scientific world- 
picture of thirty 5 ears ago is now obsolete 
We have a new picture, and a peculiarly 
interesting one The old mechanistic con- 
ception of the universe, and purely material- 
istic theories of life, seem to have been finally 
abandoned How and why this has come 
about will become apparent to readers of this 
pan of the present book because it deals more 
with results than details 
These things, then, are the questions dealt 
with under “ IVlodem Thought ” And, of 
course, a great deal more, for modem thought 
IS concerned with far more than science> and 
Its implications The editors make a feature 
of explaining the views of individual repre- 
sentative thinkers of to day, not only on the 
new scientific theories and their philosophical 
implications, but on their general outlook 
Their own words, are frequenify quoted and 
duly acknowledged in the proper place 
There is a marked tendency on the part of 
man) leading scientists to make excursions 
into the realms of philosophic thought, and, 
m a broad sense, religion The general 
public find these expressions of belief of keen 
interest, else there is no accounting for thy 
tremendous success of Sir Arthur E ddmgton s 
recent books, and Sirjamesjeans’salso Some 
of them have sold to the tune of over loo ooo 
each And ihcj arc prettj stiff reading, too 
'X he authors arc great men of science, and of 
course use scientific language Their theories, 
and beliefs, told in a somewhit plainer "a', 
more suggcbtive than scientific, as done in the 
present work, will be welcomed b) those "ho 
can male no close studv of special subj^ts 
'I he editors of this Outline try to fill the 
role of middlemen Iwtwccn tlic specialists on 
the one hand, and on the other the plain man 
who wants to get at the gist of the thing 
^\hat do all these new ideas mean, o' in other 
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words, what bearing ha\c they on our ideas 
about the nature of the universe, and life ? 

BOOK II 

Book II is a fairly comprehcnsi\e outline 
of general science,* explaining in as clear and 
non-tcchnical a manner as possible those 
sciences in which the a\erage person is most 
interested, for instance, Astronomy and 
Ph}sics, and particular!} the new theories 
about the atom, the electron tlicory, and the 
nature of matter ; so also the sciences which 
deal with Hvolution and the whole histoiy* of 
the past in relation to man. The question 
is “ Darwinism ” true, has been much to the 
front m recent 5 ears. The conclusions of the 
best authorities will be explained. Iliolog}', 
Psjchologj’ or Mental Science, Ph}sioIog} 
and Natural Ilistor}’, arc just as full of living 
interest for the ordinarj’ man ; the more he 
reads the more he w ill w ant to know. 

This bnef Outline (Book II) we belie\c 
will meet a need of the moment, for within 
the compass of the present century science 
has made immense strides. To make the 
acquaintance of modem science — so unlike 
the drj'-as-dust science of old — is a fascinating 
intellectual pursuit, or hobby if jou like to 
call it, for one's leisure hours It is like 
reading a romance, so intensely interesting is 
it, even to the plain man who is not of a 
scientific turn of mind The old astronomy 
told us about the sun, the stars, the planets, 
their place m the heavens, their movements, 
revolutions, their nature and peculiarities, 
the new astronomy goes far be) ond that when 
It speaks about the birth and death of suns 
and stars, how they are bom and why they 
die ; about the mystery of the immense 
nebuliB from which the stars are born, and 
about whence came the nebul®. 

There are few more exciting things in all 
science than the description astronomers like 

• Some of the chapters m Book 11 are adapted from, 
or based ort, a presious work issued by the same 
publishers, T/te Oul/tne of Science, edited by the late 
Sir J Arthur Thomson (who was keenly interested in 
the preparation of the present work) But the pre- 
sentation of the facts is mostly on somewhat different 
lines, to suit the character of the present work Such 
has been the progress made in many branches of 
science since the older work was published that it is 
already in need of amplification 


Eddington and Jeans give us of what is 
happening in the interior of the sun and the 
stars ; of what will happen to the sun — whicli 
means, too, the end of life on the earth — 
when at long last the sun has run its course 
of untold millions of years. The greater 
part of all this is new knowledge within 
comp.'irativcly recent jears. 

So aUo our knowledge of the stellar uni- 
verses that lie far away at immense distances 
bc)ond “our universe,” and outside of it. 
So, too, our knowledge of the m)sterious 
nebula;. How did they come into being ? 
Astroph)’sics Is a comparatively new' science, 
and to It we owe our knowledge of the nature 
of these primeval nebula? If suns and stars 
arc bom of the nebulre, what are nebula? ? 
Did they origin.ntc from the coming together 
of those immaterial electric entities or 
energies which science calls electrons and 
protons, w hich are as ) et so little understood ’ 
But as they constitute all matter, the stuff 
out of which all matter is made, they are 
regarded as “ the germs of the things that 
arc to be,” the far-off begetters of the^uman 
beings we arc, and every other animal, plant, 
and living thing Sucli are some of the things 
about which present-day astronomers speak. 

And here the astronomer joins hands with 
the phjsicist Just as Darwinism and the 
Evolution theory changed the whole character 
of Biology (and other sciences), so did the dis- 
covery of radio-activity some thirty jears ago, 
the later discovery of the electron, then the 
quantum, change the scientists’ mode of 
regarding the universe. And, of course, the 
revolutionary Relativity Theorj' belongs to 
our own day 

The recent development of Physics has 
been called “ the most exciting episode in the 
history of science.” The old science of 
physics dealt with energies — light, heat, 
electncity, and gravitation, all a little bonng 
to the general reader. We now realise that 
these old divisions are artificial. The present 
day ph)sics has enlarged its scope and 
interest Indeed, as matter and energy now 
seem to be one and the same thing, the 
sciences of astronomy, chemistr)', and physics 
all overlap and are not only co-operating in the 
solving of cosmic problems, but are all really 
en^ged on various aspects of one problem. 
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No book tn recent 
times has kadsueha 
tVtde populartty as 
Eddttigtim's “ The 
Nature of the 
physical J\orld'‘ 
Its atm K as to make 
clear the sctentifit 
vteto of the ttorld 
as It stands to day 
and to describe the 
js^ntost^Kiro! mit 
come of the recent 
changes of samtijic 
thought Edding- 
ton IS nlio author 
of “ Stars and 
Atoms ‘ and of 
" Saence and the 
C/nswn Uortd 


ff* u a hading 
aulhorti) on the 
Antiquity of Man 
lilt latest book, 
Nexv Dmoxenes 
Relaung to the 
Antiquity of 
U03i)>iiamineof 
iii/cirm<t(«m lie ii 
the author of a 
faionating bmb 
on lie tiorling of 
the human body 
called" Thernqmet 
of the Human 
liotly ' 


He u a gtanJum 
ofthefamms T H 
Huxlrs He II a 
noiihU 

and a keen ilu Imt 
of bird UJf {„r hn 

' ln-tysofaltmlf 
fit/ > Hr 1$ aim 
ihr outfit r of a 

" Iteho m 

nllrml Rrirli 

fFK iih k $• a 
r,ai iM.'mrnt 


rff I ret, -ma, out 



Htstcork and h 
books haie eame 
him norld fanu 
Like Eddington, h 
IS pre eminent a 
astronomer, physi 
cist, and viathema 
liaaii tie is thi 
author of The 
Af>54?TIlKSS UlU' 
terse,' Stars m 
their Courses,' 
“ The Background 
of Science ' and 
“ The Untterse 
Around Us ” 


lit Si an flulha* 
rity on Biology and 
the »o«T« of Here- 
dity He hat pub- 
lished a (ion of 
Ins viteresiwg popu- 
lir eisayi under the 
title of * Possible 
n orldi and Other 
2 stays He it joint 
, author nnh Pro- 
fessor fiihan S 
Huxley of one of 
the best text books 
on biology , entitled 
"A'umal Itiolo^y ” 
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A remarkahh 
Kill eqwppr t tarn- 
tilt and one of the 
{•wnfirt of m iJirn 
phxiici an I litre- 
/ill telegraphy 
Author of • Hec- 
tront." " MArrn 

I i/trf of Mattrr,' 
"The hher of 
Beyond 
l/xtiei an.! 

• My rhl . phy " 
A r'fol 
aJ.ooilr of J'lv- 
iLttll Beieareh 
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He teat murh tn- 
teretted in the pre- 
paration of the 
present norl ami 
teas ret tang tome 
of ift chapters be- 
fore hit death 
tie tcasanaiitho- 
nty OH htxdution 
and natural 
Iltitory llts 
iiumeroiit bool tare 
tcell knouH, the 
most important of 
tehieh it 

“ The System of 
Animate Nature ” 


First and fore- 
most a philosopher 
oftery ‘■'aitanted” 
tient Hu books 
are mdely read, 
including " The 
Analysis of Alind, 

“ The AM C of 
Relaintty,” “ Pro- 
blems of Philo 
sophy," “ Wlutt 1 
Beheve, and 

"ScepltcalEssays ” 
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CANON B H STREETER 


A lea med modem 
ut and an authority 
on origins sources, 
and authorship of 
the Netv Testament 
Writings 

Editor af'Foanda- 
tioiis Christian 
Belief in Terms of 
Modem Thought ” 
And Author of 
“ Adventure The 
Fatih of Seteace ” 
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DR W R INGE 


<4 leading autho- 
nly on Psychology 
and the theory of 
ErHcrgent Evolu- 
tion His fieus 
carry great tceight 
Author of “ The 
Interpretation of 
Nature,” anda fine 
book, "Life, Mmd 
and Spirit," and 
one on “ Instinct 
and Experience" 
An authority on 
Animal Behatiour 


A great scholar 
and one of the 
leaders of Modern- 
ism in religious 
thought Hisphilo 
sophy Kill be ex- 
plained in Book III 
of the present tiork 

He IS the Author, 
among many other 
tiorh, of 
“ Outspoken Es- 
says * 

“ Things Nezo and 
Old" 

" The Church in 
the Uorld ’ 
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C LEONARD UOOLLEY 


Aladem hnoic 
ledge has been 
greatly extended tn 
recent years by the 
discoveries and the 
excavation tcork tn 
Palestine and 
Egypt of such men 
as Air Woolley , 
Sir Flinders Petne, 
Professor Garstang, 
and many other 
archieologtsis 
These discoveries 
tiill be described in 
the present tcork 
Air Tl oolley u 
Author of "Dig- 
ging Up the Past," 
and “ Ur of the 
Chaldees ” 
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The} are all engaged, we may say, m the 
study of Evolution, using this term in an un- 
restricted sense The term is more strictly 
reserved for the evolution of living things 
Another absorbing science, or rather several 
sciences, deals with the Origin and the 
Antiquity of Man, a subject on which much 
new light has been thrown in the last two 
decades The rapidity of fresh discoveries in 
the last two decades bearing on the antiquity 
of man is astonishing As Sir Arthur Keith 
has said, it is difficult to keep abreast of new 
discoveries m this field 

The same can be said about the science of 
Biolog}, or the Science of Life How life 
came to a lifeless world we do not know , but 
the new light thrown on the processes of 
evolution is comparable with the advances in 
astronomy and phjsics Did Life come from 
lifeless matter ? Can we draw a definite line 
between living things and “ dead ” matter ^ 
Did Mind “ emerge ” ? These are some 
problems which will be considered in 
their place The biologist is on firmer 
ground in describing the development of life 
than he ever was before Our complex 
bodies spring from germ cells, and it is one 
of the most interesting discoveries of biology 
that these germ cells, or we should say, the 
chromosomes m the cells, are the physical 
basis and contain the secret of inherited 
qualities They contain “ the stuff of hered 
ity ” How do new species arise ? Is the 
Darwinian doctrine of ‘ natural selection ” 
proven ^ Is there any substance m Bergson s 
popular doctrine of Creative Evolution ^ Is 
the theory of Emergent Evolution true ^ Has 
Mind emerged in the course of evolution ^ 
What 13 the relation between mind and 
bod} ? Has the mind a material basis, and 
that basis the brain? When we come to 
problems like these, “ Belief ” is founded as 
miicli on philosoplij as on science There 
arc otiicr aspects ot our nature than those 
dealt with b} science 


DOOK III 

Book III of tins work is dcioted to 
Religious 'I bought No outline of Modem 
Relief could iJTord to omit the subject of 
Religion 'I he ciohition of religious ideas 


has occupied the minds of manj scholars » *t 
IS a fascimting stud} of the renction of the 
minds of men, in all ages to the world in 
which they live and the greater universe, seen 
and unseen, which surrounds them There 
IS perhaps no subject at the present da) on 
which there is more confusion of miod than 
religion 

Many old traditional beliefs ha»o been 
abandoned, but many quite intelligent people 
could not explain what the “moc^crnist 
views held by leaders of religious thought 
to day reall} arc During the present centur) 
institutional Christianity, and the NeW Testa- 
mi'nt records themselves, have beeo 
ing through the furnace of histon^^l and 
“scientific” criticism, from which th^y have 
not yet completely emerged But "O 
say that the word Religion has tak^o on a 
wider meaning 

The entities with which Scienci* 
form only a partial aspect of realit} That 
cannot be doubted It is quite triJ® that 
‘ feelings, purpose, values, make v*P our 
consciousness as much as sense impressions. 
They are the real things of the mind Ivtost oi 
the leading scientists of to day are a long 
from old fashioned materialism , matefiahsm 
has taken a new rum as we shall see lo this 
book Of fundamental reality* that oscapes 
and transcends science, science cannot speak 
It is religion, in its broad senss> 
philosophy that keep ” spirit ” and to- 
tuition ” and the “ mystic ’ in the picture of 
reality 

Religion — we use the word in its widest 
significance — has travelled as far from crude 
beginnings as Science has done from its 
crude beginnings It has to be adiWitted, 
however, that in its outlook and by rea'^oo or 
formulated and static creeds Religion has 
lagged behind Science m achieving 
vision The religious effect of the 
evolution has been revolutionary , it hi*® had 
“ a purging and dissolving effect ” on theo- 
log} The relations of science and rchgion 
have become altered There have been 
“ passing theories ” m thcologj as there luive 
been in science Roth have shed their infant 
clothes As knowledge has grown, so have 
men’s religious beliefs passed from one phis® 
to anotlier 
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In the Light of To*day 

It IS probtbl} tnic tint the bulk of educnfcd 
men and vomcn of our da} are alienated from 
all organised forms of religion As Dr 
Maurice ^^lIson remarks, “The great 
majonta of them are \cr} far from l^mg 
opposed, or c\cn indifftrcnt, to religion 
ihc} are not atheistic But they find the 
popular, traditional, and apparently autho- 
nsed presentation of Christian theolog) by 
the Churches confused and contradictor}, or 
superficial and obscurantist, and as it stands, 
to them impossible “ (rto/M/io« tn the Light 
of Modern Knotefedge) 

Dr Wilson puts the matter in a nutshell 
when he sa}s 

It has been the um\ ersal assumption m the past 
that there were ts\o separate spheres of existence, 
and that these were wholly distinct m kind 
They were regarded respecti%cly as natural and 
“ supemstural ’* Exceptional occurrences in the 
natural svere to be explained as caused b> the 
irruption of the supernatural mto the natural 
Religion originated and has been largely concerned 
m dealing with these supposed irruptions Parts 
of Christian theology have been occupied with 
them These were “ first thoughts But now 
the human mind — ought we not to say under the 
continuous teaching of man by the Spirit of Truth 
■—IS rejecting the whole conception of this irrup 
tion of one sphere in»o another It identifies m 
kind wrhat wc have called the supernatural with 
the natural It maices the spiritual and the 
natural continuous and equally divine This 

identification is, as it were, regularised as well as 
illustrated by the idea of evolution This is the 
needed continuity, gamed not by denying or 
degrading the supernatural but by raising the 
natural into entire continuity with it There 
13 continuity To us intelligence, mind, spirit, is 
now seen as one long continuous chain, of which 
we see neither beginning nor end We are 
perhaps at least as far from the top of it as we arc 
from the bottom 

It IS Mr Middleton Murry who makes a 
remark which is an obvious truth (and 
obvious truths are sometimes arresting when 
plainly stated , just because they are obvnous 
we had not thought of them) “ Believers m 
evolution, and believers in traditional Chns- 
tianitj , have one important belief in common 
Strangel} , neither seem to be aware of it 
They are both committed to a belief in the 
possibihtj of a new kind of man 


A Specific Purpose 

Book III, then, has a specific purpose , it 
tells the historical story of the evolution of 
three religions in particular, and they will be 
dealt With m some detail as illustrative of the 
progressive development of religious ideas 
We shall confine ourselves to the broad 
question of religion in recorded history, and 
its development to a place m modern thought, 
alongside scientific and philosophical thought 
As knowledge has grown so have men’s 
religious beliefs passed from one phase to 
another And it is to the modern phase the 
short history that is given leads up Unless 
we know the past we shall not understand the 
present This ts specially true of the Christian 
religion 

This part of our Outline is concerned with 
describing the evolution of three religions 
the ancient Hebrew, the ancient Greek, and 
the Chnstian, the last named of which 
sprang from the other two Or, rather, it 
would be truer to sa} that the Christian 
religion sprang from the Hebrew, and when 
It came to be formulated as a theology it was 
largely in terms of Greek philosophy As an 
organised institutional religion, Christianity 
also appropriated, as we shall sec, many 
of the ceremonial customs and practices 
of the Greek pagan m}Ster} religions All 
this IS now freely admitted b} theological 
scholars 

The Historical Background 

The present century has been just as busy 
in historical research, and discover}, and m 
Biblical cnticism as it has been in the field of 
science We shall relate some of the principal 
results of modern discoveries, historical 
research, and free critical thought, bearing on 
die Biblical account of Hebrew history, and 
the sources of the wTitings, that became the 
Old Testament We shall also relate the 
effect of critical thought on the New Testa 
ment The Bible itself is one of those things 
about which the majority of people are not 
well informed It can hardly be intelligibly 
imderstood without some knowledge of the 
history and the current thought of the penod 
m which It was bom This is just as true 
of the New Testament as it is of the Old 
Testament In all these thwgs it ts the 
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historical background that is important, and 
that IS ^vhat is given m some detail 
Then, just as \\e trace the evolution of 
the Hebrew religion, so shall we describe the 
like evolution ot the religion of the ancient 
Greeks The dev elopment of the pagan religion 
of the Greeks contemporaneous m time 
With Hebrew historj, bears a striking analogy 
to the Hebrew , they move on parallel lines, 
jet are quite distinct and tjpical in their 
conceptions The Hebrews created an origin 
for themselves , did the Greeks From 
the Homeric gods and demi gods we pass to 
the later Greek national gods, and mythology, 
and from mjthology to allegory — to mystical 
ntes and worship, to the Fleusmian and 
Orphean “ mjstery religions,” the last men- 
tioned a tjpe ot religion which had far flung 
influences , and finally to the emergence of 
Greek philosophj, to the great names of 
Socrates, Plato, and Aristotle, whose in- 
fluence IS still alive to-da> Finallj, after 
bringing the storj of the Hebrew religion, and 
the religion and philosophy of the ancient 
Greeks, down to a point in time when, in the 
first centunes of the Chnstian era, we see a 
mingling of the waters and the beginning of a 
religion and philosophj which is part of our 
inheritance 

The rise of institutional Christianitj will 
be traced with a view to showing m broad 


outline (i) how, m ecclesiastical controversy, 
creeds and doctrines were ev olved, and (2) how 
the historical Roman Church became allied 
with the State, and attained to world power 

Lastly, there will be given a brief outline 
of the vnews of representative thinkers tjf 
to-day on the spiritual outlook and the 
philosophical conceptions of a world more 
mjsterious than was previous!} imagined 

A Unique Work 

We confidently believe that, covenng the 
ground vve have sketched, and m the vvaj 
vve have indicated, this work is unique 

Manj readers remain confused and bes 
vvildered m their minds about what modem 
science and discover) have done Thej are 
equallj confused about modernist religious 
thought In both instances thej know that 
the old easy beliefs are no longer tenable 
But what is taking their place ^ IManj think 
that— in both these spheres — the subject is 
too difficult for them, that it is bejond them 
That IS most!) nonsense Readers of this 
Outline will find out that all that is simply 
because the information they have picked up 
IS too scrappy and vague to convej an) definite 
meaning to their minds Presented m a 
simple, sjstemaucvva), and in clear language, 
the confused notions give place to a real 
understanding 




Book i 


Science and 
Modern Thought 

CHAPTER I 

THE CONTRIBUTION OF SCIENCE 


W E shall not attach any definite limit in 
time to the term “ modem thought,” 
bj \\htch \Nc mem, broadly, men’s 
opinions and mcvs about life, the norld the> 
live in, and the unseen unnerse It is sufficient 
to say that avithm the limits of the twentieth 
centurj— as jet only thirtj-ihree jears old— some 
of the most startling scientific disco%eries have 
been made , and apart from science, some of the 
most decisive results of research and criticism 
have operated in changing views generally held 
m the nineteenth century 
Towards the end of that century (in 1885) a 
book w as published under the title ^lodern Saence 
and Modem Thought by a very able writer, 
Samuel Lamg It created something of a stir , 
nearly twenty editions of it were printed within 
eight years To the general public of that day 
the science expounded was something new, and 
the “ modern thought ” was a little upsetting, 
for the way it attacked current theologies and 
current dogmas All that is a thing of the past , 
indeed, Laing’s ” modern ” science is now very 
much behind the times, and its religious 
heterodoxy has become in our own day almost 
orthodoxy 

Science has advanced by leaps and bounds 
Within the last thirty years, in the section of 
Laing’s book explaining ” modern ” science jou 
wnll not find the word ” electron,” for nothing 
was 1 nown about that , you will look in vam for 
“ radio activitj,” nothing was known about that, 
and nothing about ” relativity ” theory, or the 


” quantum " To-day these words spell magic , 
and likewise others, such as “ chromosomes ” 
and “ genes ” m biology, ” hormones ” and 
" ductless glands ” in physiology, and so on 
Again, a whole chapter was given up to com- 
bating Mr W E Gladstone’s views on the 
inspiration of the Bible, and his theology 
To day jou will not find any competent authority 
to defend Mr Gladstone’s views Modem 
thought, then, m the twentieth century has 
travelled far fiom the thought of the late nine- 
teenth century It is m large measure a product 
of the present century 

O NE purpose, among others, of this work is 
to give the general reader as concise and 
plain an account as possible of the views of 
leading men of science m their particular fields as 
they have made them public in their books or lec- 
tures So, too, with leading men in scholarship, 
and in the realm of religion and theology and 
hterature In other words, we shall try to 
expound and interpret the results of modern 
scientific work and thought, and show how 
these and other influences have tended to 
enlarge men’s opinions and ideas 

At the present day the pursuit which has the 
widest ramifications is science It is, perhaps, 
not too much to say that the whole of the modem 
world depends, m the first place, on science 
And in sajing this we do not mean to refer only 
to the industries, commerce, means of trans- 
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NMiilc It needful, then, to ha\c some clear 
Mcw of the principal results of modern saence 
before we can understand the changes which 
hat'C been effected m modern thought, it is not 
at all essential that the reader must Btud> special 
subjects in complete and technical books and 
treatises A compendious popular abridgement, 
an outline of broad principles, will often scrac 


IS one of the most important contributions that 
science is making to the new world outlook 
It need no longer be supposed that those 
elements of our experience that do not enter 
into the scientific scheme are m some sense 
illusory — so far as science is concerned it may 
well be that spiritual experiences, rehgious and 
•esthetic, have the importance they claim 



( 1 ? 

CHARLES DARWIN 

Tie pi hhcation of hs Ongin of Spec es i arked 
an epoch in t arid tiougl t 

him better This is the purpose of Book II of 
the present work 

The plan we propose to follow here therefore 
IS to give such a summary in brief form first 
and foremost and m another self contained part 
of this work deal with the various branches 
of science m substantial detail Quite apart from 
all their bearings on modern thought or their 
philosophic imphcations in themsehes the 
various sciences have a fascinating interest and 
give a nch mental satisfaction 

No one would say that the results of recent 
science have no philosophical imphcations for 
those who are philosophically minded The 
modem reaUsation of the hmttaUons of saence 


THOMAS HENRY HUXLEY 
Tl e brtll ant advocate of Evolition til ose nrilings 
provoked Victorian theolog a is 


The Scientific World Picture 

O NE can say that the old strictly mechanistic 
view of the universe which was so widely 
held in the Victorian era is now dead The 
scientific world picture of the nineteenth century 
IS obsolete ^Matter space and time were 
regarded as three independent fundamental 
realities the main lines of everythmg were 
settled there was nothing left but to fill in 
the details everything worked in obedience to 
iron laws , it was an age of accepted assump 
tions 

For instance the common sense view of 
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The list thirts jenrs* research into the namre 
of the Item following on the discoscrj of the 
electron and the advent of rclaiivitj theory 
nnd the quantum thcorj of physics, have changed 
mens views about the nature of the universe 
Phjsical science of the last tliirtv jtars has sur- 
prised and bcwddtred us The atom is no 
longcrwhat itwas supposed to be , mtlie words 
of Sir ] J Ihomson tlic atom was thought 
to be a terminus bevond which il is impossible 
from the nature of things to penetrate ihe 
atom was regarded as indivisible impenetrable, 
eternal unalTectcd bj heat, clcctncit) or an> 
other principal agent The inside of the atom 
was regarded as a terntorj which the phjsicist 
could never enter \\cl! we know now how 
wrong all that was The sanctuar) of the 
atom has had its doors forced to reveal the 
electron and the surprising phenomena of radio 
activit> 

And here we are introduced to the mfinitcly 
litllc—thc electron so inconceivably small that 
neither eje nor microscope can see it At the 
other end of the scale of immensitj we have the 
infinitely great we have the stars And quite 


unc\pcctcd IS the wa> that an investigation and 
knowledge, of the one has helped the scientist to 
a knowledge of the other As an introduction to 
our world picture let us take the atom and 
electron first 

Common Sense Confounded 

lake the table on which we write set it on 
fire and burn it to ashes— it will be no longer 
a table or a bit of wood , the remains will be 
ashes, when these ashes are reduced to their 
primar> states the> will be chemical elements 
molecules and atoms Rut atoms in their turn, 
arc reducible to something else All atoms we 
now know arc composed of electrons invisible 
and immaterial particles if we can call them 
particles of electricity The ultimate nature of 
these electrons science does not know, bejond 
the fact that they manifest themselves as 
waves of radiant energy In finding out all 

this science never made a greater discovery it 
has revolutionised our vaews of the physical 
universe 

Instead of our table consign the dead human 
body to the consuming heat of the crematorium 



[Photo lioyal Ob erta ory Greerm, eh 


The Octagon Room 
Astronomer Royal 


Royal Obser\atory Green v 
in 1675 at an annual salary 


eh n the t me of John Flamsteed appo 
of £100 (Compare vith photograph 01 


It d first 
page 6 ) 


OUILINC OF MODERN BELIEF 





SCir.NCi: AK1> MODLUN THOUGHT 


7 



[Diagram by G 11 Dai it 


The ebove ii a ourely d.nKammat.c dfaeelac electtonj tevolvinc round the nucleus ol the atom (at terrific 
speed) are hkened t”the revolutions ol the planets In the Solar System An atom consists ol a nucleus 
(?roton) and e'JSrons loth protons and electrons ate "particles • ol eleclricity An atom consists ol these 
invisdile elertric entities, and ^ olomnnd 0/ elrcfron. and crelcn, 

protons That is true of jour own bodjr as well 
as of the stars in Onon Thus the notion of 
“ substance ” has been replaced by the notion 
of “ behaviour " The " stuff ” of the world is 
thus envisaged as immaterial entities instead of 


artiue forces at work loilAin terrestrial atoms c 
and the result will be the same— a disintegration 
of the phjsical/ir material into something that is 
not obMously material substance We are all, like 
other things, a bundle of atoms, and atoms arc 
composed of electrons The belief in “ eternal 
indestructible matter,” or in atoms as ” ngid 
lumps of reality,” is a thing of the past Matter, 
as endunng substance, is no longer regarded as 
a fundamental reality That is to say, when 
molecules and atoms that form our world of 
matter, are reduced to their ultimate entities we 
get electrons and protons, and, as we have said, 
these electrons and protons consist of nothing 
but what we call electricity , an electron is 
not a substantial thing in the ordinary every- 
day sense of the term Matter practically dis 
appears into electrical energy Matter, all 
forms of ordinary substantial matter, is the 
outcome of the behaviour or interaction of nodes 
or waves of energy which we call radiations 
electrons and protons , in other words, matter is 
composed of varying combinations, recombina- 


tions, and complex arrangements 


of electrons and 


material things 
We shall see in due course more clearly, in 
other chapters of this book, to what far-reaching 
conceptions this has given rise In search 
of some fundamental objective reality m the 
physical universe scientists find that, if there is 
any objective reality at all, it is something more 
surprising than they had ever dreamt of In 
speaking of this search for purely objective truth, 
Eddington, after referring to the relativity 
theory, goes on to say “ In the other great 
modern development of physics — the quantum 
theory — we have if I am not mistaken, aban- 
doned the aim, and become content to analyse 
the physical universe into ultimate elements 
which are frankly subjective If it is difficult 
to separate out the subjeeme element m our 
knowledge of the external world, it must be 
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much more difficult to distinguish it when we 
come to the problem of a self-knowing con- 
sciousness, where subject and object — that which 
knows and that which is known — are one and the 
same ” These words at least hint how closely 
man is identified with the rest of the universe, 
and that the universe is more mysterious than 
science has hitherto conceived it We do not 
expect the reader who has not made some study 
of the higher branches of modern physics to make 
much of this We have merely introduced the 
above quotation, at this stage, as an indication 
of the deep problems that surround the electronic 
theory of matter, no less than the strange pro- 
blems raised bj relatmty theory, which we are 
not dealing with for the moment What — 
previous to the present century — seemed to be 
fundamental objective reality m the physical 
universe has faded awaj, and given place to 
conceptions undreamt of then 
So much then we learn from the physicists’ 
study of the atom and the electron Physics, in 
so far as it deals with the atom and the electron, 
introduces us, as we have said, to the most 
infinitely small things we know of m the universe, 
just as m astronomy we have the infinitely great 
In both cases — in the infimtely great and the 
infinitely small— we have sizes and velocities 
that stagger the imagination We shall give 
some of these figures later on, but just as the 
human mind cannot picture the mfinite smallness 
of the world within the atom, far less can u 
form any kind of notion of the transcendent 
greatness of stellar universes And strange as 
It may seem the infinitely small and the infinitely 
great are intimately related What has the liny 
world withm the atom got to do with the 
scientific world picture which also embraces the 
stars and stellar univ erses ? E\ crything , because 
the new knowledge concerning the fundamental 
nature of the atom and the electron gave a clue 
to the nature of the heaienly bodies The same 
kind of elements, atoms, electrons and protons, 
and the same complex phenomena of radio- 
activity characterise the stars The new know- 
ledge of the electron gave nse to the new science 
which we call astrophjsics, and it is from 
astrophjsics that wc get our knowledge of the 


constitution of the heavenly bodies, and the 
constitution of the stars is part of our scientific 
world picture We shall add to that picture 
and fill in some details in later chapters , it can 
only be done bit by bit, and in a summing up 
we shall see something of man’s place m it and 
his relation to the whole , also the philosophic 
implications 

§ 3 

Before the World Was 

N O one knows tv^ien the world came into 
being Before our earth was, there were 
the sun and the stars in what we call the 
lieavens How the sun and stars came into being 
is a question that has not been answered with 
complete certainty There are hundreds of other 
questions which science has not been able to 
answer But if such questions had never been 
asked we should know nothing — and science 
knows a great deal and has gone a long way in 
ansivenng what once seemed unsolvable pro 
blems , and the problems it has solved have very 
often raised other and deeper ones 
Our planet is estimated to have come into 
being something like two thousand millions of 
jears ago ^ons before that the whole vast 
stellar universe was m existence No poet has 
ever ventured to picture a universe in which no 
terrestrial world, no world of living beings, 
existed — only suns and stars shining in solitary 
splendour in an illimitable silent universe *of 
lifeless space And it would certainly be very 
difficult to suppose that the sole reason for the 
existence of the mynads of stars in the firmament 
for uncountable ages before our planet existed was 
to make way for the future pleasure and service 
of the human race, in one way or another We do 
not know anjthingabout the final meaning of it all 
Anstotle, we may recall, asserted that the earth 
formed a fixed centre to the universe , in that 
case, rathout an earth the umverse could have 
had no centre Pjihagoras had taught that the 
earth is not fixed in space but rotated on its axis 
eveiy twenty four hours, and hence the aherni- 
tson of day and night But before our planet 
was, there could be no alternating day and night , 
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Fig t “ Apptarantt ef a httmn atom at found 
b> JVTOJI 

No one has eter teen an atom or an electron , ont^ 
A trace of them , at an atom u thoi out from a radio- 
active tubttance it lemet a trait uhieh can be photo- 
graphed by an tnsemout device , to tat/i electrons shot 
out from an atom X-ra}t See figuret i and 3 



Ftg 2 


IP/itK) C T R Hitoh, 


Fig 2 A pkatograph of three or four atoms Klttch 
hate flashed across the field of vtetv^giting tfie brood 
itratg/il traces The broken ttQt> trail u an elecirm 
Of this photograph Professor Eddington remarks ' / 
tconder tf there ts an undercurrent of suspicion in 30ur 
minds that there muii be something of o fake cAoat 
this photograph Are these really the single atoms 


that ore tfiotcms themselves — ihott infinitesimal units 
tohuhnot wims jforj Q5& tttmtd to fce throretieaC eon 
eepts far outside anp practical apprehension f J mil 
anstccr that question 63 asking 30U one You see a 
dirty tnark on the picture h that somebody t thumb f 
If 30U #A> • IVt,’ then i assure )ou unfietilalingly that 
these streaks are single atoms But tf you are hyper- 
entieal and say ' No , that tt not anybody s 
thumb, bat <( It a mark l/iai thotis that iome« 
body s thumb has been there,' then 1 mnst be 
equally eautioiis and say that the streak it a 
mark that shotis tthere an atom has been The 
photograph instead of being the impression of an 
atom IS the impression of the impression of an 
atom just at It ts not the impression of a thumb but 
the im^rrtnon of the i«Pr««o« of a thumb I 
don t see that it really matters that the tmpres 
ston IS second hand instead of first-hand ' 

Ftg 3 shoKs ntiififrout «^c(roRt wftic/i can be 
broken onay from atoms by X-rays colliding uilh 
them 

W l»e« we read i/iat a soerslist, like Lord Ruther- 
ford, has split the atom it means that he has been 
able to disintegrate it He actually did so, in hts 
laboratory by ming alpha particle rays as projec- 
ttles Ilf the reader tall think of the pouer of 
X rays he tall get the idea) Lord Rutherford 
(it has been done often since) bombarded atomt and 
aas able to knock protons out of atoms of lighter 
elements The proton (a posttite charge of a 
particle of eleetnaty) ts in the nucleus of the 
olowi Tfce effect of such operalicmi u really to charise 
one substance into another 

This tchole interesting ffi^ccf of atoms and electrons 
mil be fully explained m later chapters of thu tcork 
It ts of fundamental importance, the great discovery 
of cur age, changing as it has done our sihole nations 
abofst what rnatter really is 
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ONE or THE GREAT " ISl^ND UNIVERSES ' IN RUIOTE SPACE 


Prof. lUmaril «>•* . “ The rcpoa of the smt nehuLi of fMto Ofhturh i» one of il»e mo»t ejtra<iri!in»r> m ihe 
»Vy. The nehuU «s • beautiful object \\ith it$ QUtl>in(; connection* inj the Jjfk ipot in **hich it ■* 

placed and the aacant lanes runninc to the east front it, it nvaVrs a picture almott unetiualled in interest »n 
the entire heatens ‘ for an esplanaiion of the nature of the ncbutr, sec pase 12 
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disturbances Then bj and bj these detached 
condensing masses become stars 
At one time it was freelj belie\-ed that the 
birth of a star was an individual e\cnt like the 
birth of an animal, as Eddington phrases it It 
was supposed that two stars long extinct, would 
collide and be turned into \apour hj the energy 
of the collision , this would be followed by con- 
densation and so a new life of a luminous body 
would start afresh This is an abandoned 
speculation, but how it all began astronomers are 
not able definitely to affirm Eddington pictures 
this conception “ At some stage we imagine the 
\oid to ha^e been filled with matter rarefied 
hejond the most tenuous nebula'* In other 
words, there may ha\e been a um\erse of highly 
disassociated atoms, a cosmic cloud of atoms 
e^enl) distributed through space, which m some 
way, gathered into nebul® ’ 

§4 

T he layman who would understand the sug- 
gested theories of how the nebuls came to 
be must first know a little about the problems that 
surround the constitution of the atom, the nature 
and phenomena of the electron, and the puzzles 
of radiant energies e shall not interrupt the 
present story to expound these subjects now , 
thej will be dealt with in their proper place in a 
later chapter Sufficient for the present if we 
indicate the nature of the clues which are being 
(allowed up aslcanotwera and pKystastt 
The ncbuljc, it is suggested, maj h3\c origin 
ated from the coming together of particles of 
elcctnoij that we call electrons and protons — 
entities or energies which are not completely 
understood But thrre is no doubt about their 
txiiitnce and rra/ilj ^ou may look at published 
photographs (see page 9) although you would 
not understand what they were unless explained 
to you electrons are inMsible entities, but m 
certain cases electrons can be dmen out of 
atoms and the actual paths of the elearons, 
darting at thousands of miles a second, can be 
phott>grap! cd as they are seen through faint 
milt* m closed tul>e8 ^\e call them particles 
I ut we must remember that no one can yet say 


precisely what an electron is it is an activity of a 
mystenous kind, and no familiar conception of 
Its reality can be pictured 

In the ultimate analysis of matter, as we 
ha\e already explained, cxerxthing is reducible 
to atoms, and all atoms arc composed of these 
tiny, imisible, electric particles Thus, as 
Eddington says, “ the road to a knowledge of 
the stars leads through the atom , and important 
knowledge of the atom has been reached through 
the stars ” So the theory stands m the light of 
recent scientific know ledge To pursue it further 
here would be to enter into the deeper questions 
raised by recent discoveries, and we shall not 
complicate this preliminary summary by antici" 
pating what belongs to a later chapter 

Eddington's Picture 

We need say no more, for the present, on 
this subject We are here merely giving a 
short answer to the question hoto the stare wer® 
bom and how the earth came to be Professor 
Eddington has given us a lucid and coocisd 
summary 

“Looking back through the long past we 
picture the beginning — a primeval chaos which 
time has fashioned into the universe that we 
know Its vastness appals the mind , space 
boundless though not infinite, according to the 
strange doctrine of saence The world was 
without fonn and almost void But at the 
earliest stage we can contemplate, the xoid is 
sparsely broken by t«vy electrvo parWcles, ths 
germs of the things that are to be , positive and 
negative they wander aimlessly in solitude, rarely 
coming near enough to seek or shun one another 
They range everywhere so that all space is filled, 
and yet so empty that m companson the most 
highly exhausted vacuum on earth is a jostling 
throng In the beginning was vastness solitude, 
and the deepest night Darkness was upon the 
face of the deep, for as yet there was no light 
' The years rolled by, million after million 
Slight aggregations occurnng casually m one 
place and another drew to themselves more and 
more particles They warred for sovereignty, 
won and lost their spoil, until the matter was 
collected round centres of condensation leaving 
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SPIRAL NEBLLA IN URSA MAJOR 


e frrcat masses of 


The spiral nebula, the most distant objects m the sk> 

s'hirlmc gaseous matter From spiral nebular which are of colossal size, stars 
^e bom The first distmct appearance of stars is seen in this photograph 
The great nebulx contain enough matter to male a thousand million suns 


«st emptj spaces from t\hjch tt had ebbed awaj 
Thus gratttatton slots 1) parted the pnmct'al 
chaos These first dnnsions were not the stars, 
but tthat we should call ‘ island unnerscs,' each 
uUimatclj to be a s\-stem of some thousands cf 
millions of stars The spiral nebulx acquired 
rotation (we do not \ct understand how) which 
bulged them into fiattened form and made them 
't rcaihe themschxs m spirals Their forms, 
dwerse jet with underlnng rcgulantt, make a 
fascinating spectacle for telescopic study 


" As It had divided the 
onginal chaos, so g^a\^ta- 
tion subdiMded the island 
universes First the star 
clusters, then the stars 
themsehes were separated 
And with the stars came 
light, bom of the fiercer 
turmoil which ensued when 
the electrical particles 
were drawn from their 
solitude into dense 
throngs ’* * 

Our planet was bom of 
the sun, so it is thought 
at present, and the sun, 
like other suns and stars, 

IS the offspring of one of 
the rotating nebula} we 
ha\e been speaking about 
That answer, of course, is 
onij throwing the question 
further back Ue are told 
that “ no doubt can be 
entertained that the genesis 
of the stars is a single pro- 
cess of eNtilution which 
has passed and is passing 
o\er apnmordial distnbu- 
tion ’* ^\here did this 
pnmei-al gaseous distribu- 
tion come from that gave 
birth to the nebula? which 
shone in the skj mjnad 
million jears before the 
earth came into being, and 
IS still gmng nse to stars 
which we maj actuallj see m the process of 


formation ^ 

Jeans's Suggestion 

There is no answer, onlj conjecture 


^\c 


maj mention one suggestion put forth bj 
Sir James Jeans After showing that no 
hj-pothesis explains the spiral arms of the 
ncbulx, he saj-s 

* Each failure to cjq^lam the spiral arms makes 


* Eddington's Science anj the Unseen H orlj 
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it more and more difficult to resist a suspicion 
that the spiral nebul-e are the seat of types of 
forces entirely unknown to us, forces which may 
possibly express novel and unsuspected metric 
properties of space The type of conjecture 
which presents itself, somewhat insistently, is 
that the centres of the nebula are of the nature 
of ‘ singular points,’ at which matter is poured 
into our universe from some other, and entirely 
extraneous, spatial dimension, so that, to a 
denizen of our universe, they appear as points at 
which matter is being continually created ” * 
This answer is only a scientific speculation 
In the above passage note that Jeans uses the 
phrase, “ matter poured into our universe from 
some other ” He considers that the difficulty 
of explaimng the shape of the spiral arms m the 
great nebulas may be solved by the discovery 
that the centres of such nebulie are taps through 
which matter pours from some other universe 
into ours That, again, but throws the question 
)et another step further back. 

§S 

A GREAT deal of what we have been saying 
may be obscure to ilie uninitiated reader , 
it w ill be clearer after he has read the sections on 
Astronomy We begin to see in what way 
astronomy has contnbuted to modern saentific 
thought It has vastly widened the aspects of 
cosmogony, that is, the theory of the origin of the 
universe and its inhabitants, it has given us i 
great number of new facts and such inferences 
from them as hav e extended the scientific outlook 
As Sir James Jeans has said, Astronomy is a 
science m which exact truth is ever stranger than 
fiction, in which the imagination ever labours 
panting and breathless behind the reality, and 
'ibotit which one could hardly be prosaic if one 
tried ” One other thing imprcNSes our minds — 
the msignificincc of our own little planet 

It IS some centuries now since men regarded 
the cartli as the centre of the universe and 
tcrrcstml life as tlie central fact of the universe 
Tlic universe, taken m the widest meaning of the 


• Jcani's Tie Lnrcerte /Irfum/ (Jt 


term, is m size far beyond the comprehension 
the human mmd , astronomers are bold enot _ 
to guess figures, but even their estimates, so 
are they, convey nothing but hew ilderment to 

Many Universes 

We sometimes apply the term universe ” ) 
our own stellar system, of which the sun is 
member, and the huge constellation of 
which we call the Milky Way, but of course it i 
only a sub universe or “ our universe ” 

As we have seen, there are many other 
“ umverses ” that he at immense distances 
altogether outside of it, thousands of universes 
each of the same order of magnitude as this 
one of ours Modern astronomy has greatly 
enlarged our views here, opening up new 
vistas and leading to new conclusions Not 
only IS our vision of the universe continually 
expanding (says Jeans) " but it is expanding 
at an ever-mcreasing rate" To confine our- 
selves to the range of the biggest telescope we 
have, we are told that the remotest objects 
visible in the heavens " are so distant that light, 
travelling 186,000 tntles a second, takes about 
140 million years to come from them to us ” 
Dr Hubble ' estimates that the whole universe 
IS about a thousand million times as big as 
the part of space which is visible in this 
telescope ’* 

When astronomers speak about stellar dis- 
tances they speak in terms of a ‘light-year” 
This term means the distance that light travels in 
a year namely six million million miles Nothing 
travels faster than light (which travels at the 
rate of 1 86 000 miles a second) The nearest 
of the heavenly badies to us is the moon, 
which IS about 240000 miles away , the sun is 
about 93,000000 miles away , the nearest star 
IS Alpha Proxima, and le is about four hgh 
years away Imagination fails us when wc arc 
told that there are ncbul-e which arc more than 
a hundred million light years array “'Ihey 
perhaps represent regions where the once 
much scattered matter of the universe became 
gathered together, and in the course of time 
became concentrated two glowing stars or suns ” 
These are staggering figures, and no human 
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SCIENCE AND MODERN THOUGHT 


THE GORILLA IS MAN’S NEAREST RELATION 




[From the mod-t byJ.H MeCirtsor 
Pitfiecanthropus ereetus, the ape-man 
of Java. Antiquity estimated at 500,00a 
>ears. See page 73 (Part II). 


[Couruty 0/ the IVuurattd London fk'etet 

The “benign expression” of "The Old Alan of Milceno”: a 
portrait bust by Air. AkeJey, for casting in bronre, that seems to 
di8pro\e the gorilla's reputation for ferocity. A significant compara- 
ti%e study. 



[fyoiR the model by J. }I. HtCrttor 
The Neanderthal man, inhabiting the 
Dordogne region of central France. 
Antiquity estimated as betvieen 40,000 
and 25,000 years. Seepage 75 (Part II). 


of the really fundamental phj'sical conditions 
of the universe in uhich ue Ihe is a growth of 
the last quarter of a century ” (Jeans). 

^^e may now leave this short summary of 
tuenticih-centur}' physics and astronomy for 
another glimpse of the scientific world-picture 
of to-da)’. In Book II, in the section devoted 
to Phjsics, we shall see how our knowledge 


of the atom, the electron, and such things 
as we have been speaking about is arrived at. 

We shall also see in the Astronomy section 
(Book II) how astronomers arrive at the ages of 
the stars, what goes on inside a star, the life-story 
of stars, how they go through a cjxle of life, and 
die, and what the probable final state of the sun 
and the earth will be. 




SCIENCE AND MODERN THOUGHT 


THE GORILLA IS MAN’S NEAREST RELATION 




IFram tl t modit hy J H McGrtger 
Pxthecaftihrop u ereetus the ape man 
of Java Antiquityestimatedatsoo 000 
^ears Seepage?^ (Part II) 


[Cour/fjy e] tht JVait'ated Lonion Neai 


The ben gn express on of The Old Man of Mikeno a 
portrait bust by hlr Akctey for casting m bronze that seems to 
disprote the gorilla s reputation for ferocity A s gn Scant compara 
live study 



IFrom rfte jncxfd ty J H MiG'efor 
The Neanderthal man inhabiting the 
Dordogne region of central France 
Antiquity estimated as between 40 ooo 
and 25 000 years See page 73 (Part II) 


of the reallj fundamental physical conditions 
of the universe in which we live is a growth of 
the last quarter of a century (Jeans) 

\\c may now leave this short summary of 
twentieth century physics and astronomy for 
another glimpse of the scientific world picture 
of to day In Book II, in the section devoted 
to Physics, we shall see how our knowledge 


of the atom, the electron and such things 
as vve have been speaking about is arrived at 
We shall also see in the Astronomy section 
(Book 11 ) how astronomers arrive at the ages of 
the stars what goes on mside a star, the life story 
of stars how they go through a cycle of hfe, and 
die and what the probable final state of the sun 
and the earth will be 
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Meantime let vissecwhatconcliision’v twtMiclh- 
centurj science has armed at on the absorbing 
question of the Origin and Antiquitj of Man 
The npiditj of fresh disco\cncs in the last two 
decades beanng on the Antiquity of Alan is 
astonishing As Sir Arthur Keith has said» tt 
it IS difficult to keep abreast of new disco\enes 
m this field The present centurj has also 
thrown some new lights on eaolution problems 
^\e may suppose that saence has now g''®** ® 
conclusne answer to the question of the origin 
of man It is generally argued that he emerged 
from a generalised stock common to him and 
the anthropoid (man like) apes It is not con-* 
tended that it vs from any existing form of 
anthropoid apes that man took Ins origin 
Each, however, ape and man would seem to 
branch from a common stem on the evolutionary 
tree of life 

Tlua subject will be considered m the next 
Chapter of Book I* where we shall continue this 
prehmimry summary of the discoveries which 
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The skull of a Piltdown Man the femain* 
iound JO Sussex m 19JT St is sutsesWd 
PiUdown Man lived too 000 to J50 000 years age 

the present century (m particular) has con 
tributcd to wliat we calf modem saentinc 
thought continued on page 65 ) 








THE PILTDOWN 

(SUSSEX! DISCOVERY 

r. * »h» trorld fsmou* diswvery of the Piltdown Dawn Man of Sussex The photocraph shows 

Scene of the woric Charles Dawson |Wt> screei^e anU washinc P.ltdown eravel March of 

Or A. Smith wooqwar , ^ofkman stands on the exact spot of the onstnsl 

more frajments oi ine s*uu •*« 
discovery (19**> 



Book ii 


Modern Science 


CHAPTER I 


astronomy 


§ > 

T lirUr IS no science which ippeils so 
Rrcailj to the imapimtion as AstronomN 
From \\l itc\cr pnnt of mcv\ wc regird 
astronomj istlieniost imprcssuc and the most 
romantic of the sciences Its subject matter is 
the whole stellar unnerse its boundaries arc 
those of space and time Amongst the objects it 
*tud ca art the strangest that c\cr occupied the 
human imagination no other study takes us into 
8 region so compictclj bejond our ordinary c\ 

i 


pcncncc tveept perhaps the atom m tte one 
Lc «e ore detl.ng «.th the mr.n.tcly great and 
m Ihn other «illi the mfimtely small Both ho d 
the deepest mysteries But let us p unge i 
our subject forthu.th bcgmmng unit a gene 
suney of the heatens Ml ■" good t.me ue shall 
come to the great pmblems that 

-'-^"^rroT:;ra"nVrr" 

,„,u .n'ohat really is going on in the stellar 
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Avorlds Considered in its human aspect, 
astronomy is the greatest of human monuments 
The profoundest achievements of the human 
reason have gone to the making of it, the most 
exquisite skill, the most admirable patience, the 
greatest mathematical genius, and the noblest 
and most disinterested passion for the truth 
It IS with more than a sense of awe that most 
of us contemplate these myriad twinkling, 
ghttenng points on a bright, starlit night the 
immense galix) of them shining m the unsounded 
depths of space , the great immense stillness, the 
felt m}stery, the sense of vastness and majesty 
There is no occasion to add to what we have 
said in Book I about the v-astness of space and 
the inconceivable immensities of the stellar 
universe Wespeakof “ our ” universe, but, as 
we shall see, it is only one among other stellar 
universes Bejond the Milky Way there are 
mjriads of other star systems The particular 
* stellar universe, the galactic system, to which our 
sun belongs contains about thirtj thousand 
mdlion stars The sun itself is rather a small 
and ordinary star in this familj , and is perhaps not 
unique m having a system of its own The sun 
IS 3 star, and the stars are suns because thej shine 
by their own light The sun is the name of a 
star, but so dependent is all human life on it that 
we think of it as the Sun, and not as a star Even 
the nearest stars are at ummagmable distances 
from \i^ Out sww, v.-wh vts atCewdaAt planets 
circulating round it, fom^ a compact little 
sj’stem that floats in an inconceivable isolation 

If we could be transported in some magical 
waj to an immense distance in space above the 
sun, we should see out solar sj-stem as it is drawn 
in the diagram on page 40, except that the 
planets would be mere specks, faintly visible 
in the light which thev receive from the sun 
If we moved still farther avmj, billions of miles 
, awaj, the planets would fade entirely out of 
view and the sun v'ould shrink into a point of 
Are, a star Our sun looks big, in companson 
vfith other stars, simplj because of its com- 
parative fleamess to us 

The universe is a stupendous collection of 
millions of stars or suns, some of wluch nu) have 
planetary families like ours 


The Stars 

A glance at a photograph of star-clouds vv 
tell at once that it is quite impossible to ' 
the stars The fine photograph reproduced 
page 33 represents a very small patch of tV 
pale-vvhite belt, the Milky ^Vay, which span^ t 
sky at night It ts true that this is a particularly 
rich area of the Mdky Way, but the entire belt 
of light has been resolved m this vva) into masses 
or clouds of stars [See also pages 28 and 29 ) 

Yet these stars are separated by inconceivable 
distances from each other, and it is one of the 
greatest triumphs of modem astronomy to have 
mastered, so far, the scale of the universe For 
several centuries astronomers have knowTi the 
relative distances from each other of the sun and 
the planets If thej could discover the actual 
distance of any one planet from any other, they 
could at once tell all the distances wnthin the solar 
sjstem The method of measuring stellar 
distances we shall explain presently Mean- 
while, astronomers have found that the nearest 
star to the earth, a comparative!} recently dis- 
covered star, is tvent}’-Uco bilhon miles oiSay 
Only thirty stars are knowTi to be within a 
hundred bilhon miles of us 

This way of measuring does not, however, 
take us very far awaj in the heavens There are 
only a few hundred stars within five hundred 
billion miles of the earth, and at that distance the 
“ sKvft *' of u agaLiw&t vbe bxckgTOvmd 

(parallax, the astronomer calls it) is so minute 
that figures are not too certain At this point the 
astronomer takes up a new method He leams 
the different t>-pts of stars, and then he is able 
to deduce more or less accunnel} the distance of a 
star of a known type from its faintness He, of 
course, has instruments for gauging their light 
As a result of twenty years work in this field, it 
IS now known that the more distant stars of the 
hLlky Way are at least a hundred thousand 
billion miles away from the sun 

Our sun js in a more or less central region of 
our universe, or a few hundred billion miles 
from the actual centre The remainder of the 
stars, which are all outside our solar system, are 
spread out, apparently, in an enormous dtsc-!ike 
collection, so vast that even a rav of light, which 
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multitude of meteors . in other words, all bodies 
whose movements in space are determined by 
the gravitational pull of the sun For the 
moment let us restrict ourselves to the solar 
system 

Vast as IS the solar sjstem, it is excessively 
minute in comparison with the stellar system, the 
universe of the stars, which is on a scale far 
transcending anything the human mind can 
appre^nd The vast stellar sj stem lies outside 
our system of sun, planets, and satellites 

Thanks to our wonderful modern instruments 
and the ingenious methods used by astronomers, 
we have to-day a remarkable knowledge of the 
sun, and we shall begin our storj with it 

§2 

The Sun 

T he sun IS a fairly average star There are 
some stars smaller and cooler than the sun, 
and there are many stars very much bigger and 
very much hotter The sun is not a distinguished 
member of the heavenly hosts , at the same time 
it IS not particularly insignificant From the 
point of view of a stellar astronomer, the sun calls 
for no particular comment Judged by terrestrial 
standards, howWer, it is, in all respects, pro- 
digious 

The diameter of the sun is 865,000 miles, 
which means that its volume js well over a million 
times greater than the volume of the earth It 
IS not as dense as the earth, however, so that its 
mass IS only 330,000 times the mass of the earth 
The most obvious and striking feature of this 
immense globe of gas, is that it is continually 
pouting out energy in the form of light and heat 
Each square inch of the sun’s surface radiates 
as much energy as vvould be developed by a 
50 h p engine The sun has been radiating 
energy at this rate for millions of years and can 
continue to do so for millions of years to come 
This stupendous fact would surely prompt even 
the most casual reader to ask, where does this 
energy come from ’ \\e may remark that before 
the beginning of the present century the source 
of the light and the heat the sun and stars gave 
forth was not known 


We shall see what the suggestions of 
astronomers about the sources of this energy are 
presently. Meantime, let us look at the sun as 
an object in the heavens 

Look at the figure of the sun in the frontis- 
piece The picture represents an eclipse of the 
sun , the dark body of the moon has screened 
the sun’s shimng disc and taken the glare out of 
our eyes , we see a silvery halo surrounding the 
great orb on every side It is the sun’s atmo- 
sphere or “ crown ” (corona), tlie most beautiful 
of all the sun’s features It is visible only at 
the moment of total eclipse As the moon’s 
disc advances there comes a moment when 
the whole of the bright face of the sun is 
covered At that moment the corona flashes out 
— ^vast pearly vv Kite wings and streamers sur- 
rounding the sun like some gigantic halo, stretch- 
ing for thousands of miles into space Probably 
much of its light is sunlight reflected from 
particles of dust 

We next notice m the illustration that at tl e 
base of the halo there are red flames peeping out 
from the edges of the hidden disc When one 
remembers that the sun is 865,000 miles in 
diameter, one hardly needs to be told that these 
flames are really gigantic We shall see what 
they are presently. 

Three Regions 

The astronomer has divided the sun into 
definite concentric regions or layers These 
layers envelop the nucleus or central body of the 
sun somewhat as the atmosphere envelops our 
earth It IS through these vapour layers that the 
bright white body of the sun is seen About the 
mnermost region, the heart or nucleus of the sun, 
astronomers can only speculate, but as we shall 
sec they arc not without ideas The central 
body or nucleus is surrounded by a brilliantly 
luminous envelope or layer of vaporous matter 
which IS what we see when we look at the sun, 
and which the astronomer calls the photosphere 

It IS from the photosphere that we have gained 
most of our knowledge of the composition of the 
sun Evammauon of the photosphere shows 
that the outer surface is never at rest Small 
bnght cloudlets come and go m rapid succes 



=4 


OUTLINE or MODEKN BP LIEF 


Sion, gi\ing the surface, through contrasts m 
lummosit) , a granular appearance Of course, 
to be ansible at all at 93 000 000 milts the cloud 
lets cannot be small Tlicj implj enormous 
activity m the photosphere If v\e might speak 
picturesquely, the sun’s surface resembles a 
boiling ocean of white hot metal vapours \\c 
have to day 3 wonderful instrument, which 
dilutes, as it were, the general ghre of the sun, 
and enables us to observe these fiery eruptions 
at any hour The “ oceans ” of red hot gas and 
white hot metal vapour at the sun’s surface are 
constantly driven by great storms Some 
mense energy 
streams out 
from the body 
or nucleus of 
the sun and 
blows its outer 
layers into gi^ 
gantic shreds, as 
it were 
The actual 
temperature at 
the sun’s sur 
face, or what 
appears to us 
to be the surface 
— the photo 
sphere — is of 
course, un 
known but 
careful calculation suggests that it is from 
5 000° C to 7 000° C The mtenor js v’astly 
hotter ^Ve can form no conception of such 
temperatures as must evist there Not even 
the most obdurate sobd could resist such tem 
peratures, but would be converted almost in 
stantaneously into gas But it would not be gas 
as we know gases on the earth Wc can only 
infer this state of matter It is beyond our 
power to reproduce it 

Sun Spots 

The most striking characterisuc of the photo 
sphere is the lun spots, which look like dark holes 
in the sun They vary greatly m size, and also 
m duration A good sized sun spot measures 


many tbousvnvls of miles across, anti could easily 
engulf scvcnl bodies the size of the earth Some 
of these spots last for a month or more , some for 
only a few divs If thev arcvvatchcd attentively 
from diy to day, they arc seen to pass slowly 
across tlvc face of the sun As all the spots move 
in the same direction, it is obvious that the sun 
must be rotating TIic sun does not rotate as 
a whole, however, as a solid body would do In 
the neiglibourliood of the sun’s equator a spot 
makes a complete revolution m about twenty* 
five days North and south of the equator the 
spots move more slowly, taking about twenty 
seven days for 
a complete revo- 
lution 

A cunous and 
unexplained 
charactenstic of 
sun spots IS that 
they recur in 
cycles Sun- 
spot activity 
waxes and wanes 
in a very defi 
mte manner 
After the mass 
mum of sun 
spot activity has 
been reached, 
the number of 
sun spots gradu- 
ally declines to a minimum and then again 
gradually rises to a maximum, the complete cycle 
taking a little over eleven years 

This cunous phenomenon seems to affect the 
earth’s magnetism, for the magnetic storms we 
expeneiK* pass through a similar cycle The 
displays of the aurora borealis, also seem to 
vary in accordance with sun spot activity 
Recent investigation proves that sun spots 
actually are magnetic, two adjacent sun spots 
behaving like the opposite poles of a horseshoe 
magnet Even when the telescope reveals a sun 
spot as isolated, it is in reality, coupled with 
another, mvuible spot having the opposite kind 
of magnetism to its own But the dngin of 
sun spots and the processes within the sun w hich 
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cause sun spot cycles still remain complete 
timtenes 

Immediate!) abo\e the photosphere is a 
transparent lajer of comparati\eIy cool gases, 
called the ** re\ersing la)er,” the la) er being 
about 500 miles in depth The gases m 
tbs la)er are composed of a considerable 
number of the elements know n on earth 
Abo'i e tbs shallow la)er is another called 
the chromosphere At times of solar eclipse, 

\vhen the bright photosphere is hidden from 
us b) the moon, the chromosphere may be 
clear!) seen as a strip of pink red light Its 
dimensions are considerable, for it has a 
depth of from 5 000 to 10,000 miles Tbs 
great la)er of gases is in a state of tre- 
mendous agitation It frequentl) shoots 
out huge flaming masses, the so called 
^minences' Some of these great 
, e^^tcnd to half a million miles above Solar prominences seen at total solar eclipse May 
the sun’s surface, and are projected upwards Corona is also visible 

at the rate of too miles per second During an be observed b) ordinary means But we are not 
ac ipse, the) become visible, and many excellent limited to such means A vast amount of infor- 
P otographs of them exist mation has been obtained about the sun, and, 


Interior of th S indeed, about the whole stellar universe, by 

Tn ft, j anal) sing the light that we receive The science 

escnpnon of the chief features of the of light ana!)-sis is one of the most important m 
\c nve con ned our attention to what can the whole of astronomy and ph)’sics We leam, 

first of all, that the stars are composed of the 
same kind of elements known to us on earth , 
they are composed of a collection of atoms 
of difTercnt elements — h)drogen, nitrogen, 
carbon, iron and many rarer things — and all 
these elements, as we know, are funda- 
memaHj electrical in nature, made up of 
electrons and protons — unit particles of 
electricity, about which we shall have a good 
deal to sa) later 

It is the aggregate of these elementary 
atoms that constitutes the mass of a star 
Atoms, and electrons which compose atoms, 

Q state 

their separate are in violent 

motion 

Temfic atomic storms are raging in this 

of m,l« high lometimes hundreds ol thousands "■a> Eddington pictures the 

3 interior of a star as ** a hurl) burly of 
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atoms, electrons, and ethe^-^\a^es Dishetelled 
atoms tear along at loo miles a second, their 
normal arraj of electrons being torn from 
them in the scrimmage The lost electrons are 
speeding loo times faster 'to find new resting 
places Let us follow the progress of one of 
them There is almost a collision as an electron 
approaches an atomic nucleus, but putting on 
speed It sweeps round m a sharp cune Some- 
times there is a side shp at the cune, but the 
electron goes on with increased or reduced 
energy After a thousand narrow sha\es, all 
happening within a thousand millionth of a 
second, the hectic career is ended b> a worse 
side-shp than usual The electron is fairlj 
caught and attached to an atom But scarcely 
has it taken up its place, when an \ ray bursts 
into the atom Sucking up the energ) of the raj 
the electron darts off again on its ne^t ad\enture 
And what is the result of all this bustle^ 
Verj little The atoms and electrons for all 
tbeir hurry ne\ er get any^^ here thej onlj change 
places The ether-waves are the onlj part of the 
population which accomplish anything perma 
nent Although apparentlj dashing in all direc- 
tions indiscnmmatelj , thej do on the average 
make a slow progress outwards Slowlj the 
ether waves leak outwards as through a sieve 
An ether-wave hurries from one atom to another, 
fonvards, backwards, now absorbed now Burg 
out again in a new direction, losing its ideniitj, 
but living again in its successor ith anj luck 
It will, in no undulv long time (ten thousand to 
fen million jeare, according to the mass of the 
star) find nsclf near the boundary It changes 
at the lower temperature from \ ravs to light- 
raj's, being altered a little at each re birth 
I’crhaps u mav m the end reach some distant 
world where an astronomer lies m wait to trap 
It m his telescope and extort from it the secrets 
of Its birth place " 

That then, is how the ether waves find thetr 
wav out surging through the jostling crowd in 
this tremendous vortex, seeking for freedom, and 
“ after a 1 >ng joumej through space thev warm 
u* and gladden u* when ur walk in the sun- 
shine " 

All llus nuv seem very complicated and l>e- 


wildenng to the laj reader, but it will become 
clearer when we come to the science of phj-sics 
The astronomer’s present view of the sun, 
then, conceives jt as this very complicated sort 
of gaseous sphere It is a seat of temfic energj . 
How IS this energy maintained ^ 

How the Sun’s Energy is Maintained 

It IS only quite recendj that a plausible answer 
has been given to this question The answer 
has been arrived at slowlj, simplj because no 
known source of energv on earth could possibly 
account for the sun’s radiation If, for instance, 
the sun consisted of something like pure coal 
burning in oxygen, it would long ago have burnt 
itself out It IS not a question of combustion 
Such a sun could not provide more than a 
imUionth part of the radiation that the sun has 
already expended The discovery of radium, 
and of other radio active elements suggested 
that the sun might be radio active The amount 
of energy that streams from radium is certainly 
enormous, and it can be show n that a sun made 
of pure radium would be able to radiate as much 
energy as the sun is observed to radiate But it 
could not keep it up A radium sun would only 
last a few thousand years, whereas the hfe of the 
sun must be reckoned m rmUions of millions of 
years 

A theory of the sun’s radiation that once 
enjoyed great favour was the famous ‘ con- 
traction hypothesis ” put forward by Helmholtz 
Helmholtz pointed out that the outer parts of the 
sun must be continually gravitating towards the 
centre , the sun must, m fact, be slowly shrink- 
ing The principles of mechanics inforrn us that 
this shrinkage must be attended by the evolution 
of heat Is it possible that the sun’s heat is 
maintained in this way ? 

The answer to this question can be provided 
by calculation If we assume that the sun was 
ongirullv a large diffuse mass of gas, wc have to 
calculate how long it would take to shrink to its 
present size The answer turns out to be in the 
neighbourhood of twenty million vears This is 
altogether too short a time for the life of the sun 
The sun IS vasilv older than the earth, and the 
age of the earth cannot be much less than 2,000 
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{P/iolo Mo nt n Ison Obimatory 

SUN \ORTICES 


This H>drOKert photograph shows the solar vortices of the Sun — a 
wonderful picture of whirlwinds sndcontmotion on the Sun s surface whose 
temperature is about 6000 degrees absolute a mere nothing compared 
with the temperature at the centre of the bun which is 40 million degrees 


million years It is obvious, 
therefore, that the sun’s con- 
traction cannot be responsible 
for more than a small fraction 
of the total amount of energy 
that It has radiated 

The present explanation of 
the sun’s radiation rests upon 
the new theory of the atom 
•—the so-called electron 
theory According to that 
theory, as we have seen, an 
atom IS built up of extremely 
minute electric particles 
They are of two kinds, the 
positive and the negative 
The atoms of every sort of 
substance are supposed to 
consist wholly of greater or 
smaller numbers of these 
“ electrons,” as they are 
called 

Since all the matter m the 
universe is composed of atoms, 
which in turn are composed 
of electrons, all matter is elec- 
trical m Its nature 

We are to picture the sun, 
therefore, as being built up, 
in reality, of unthinkable 
numbers of these minute 
positive and negative elec- 
trons In the conditions of 
temperature and pressure that 
obtain on earth positive and 
negative electrons, owing to 
the way thej are grouped 
inside an atom, never come into contact with 
one another They alwaj's maintain their 
distance, which is actuallj verj great relatively 
With their size 

At the Centre 

But altogether different conditions prevail m 
the sun At the centre of the sun, for example, 
the temperature is 40 million degrees The 
hottest furnace on earth does not even rcmotelj 
approach this temperature In such extra 


ordinary conditions, it is quite reasonable to 
suppose that phenomena quite unknown on earth 
may make their appearance It is very unlikely, 
for example, tliat atoms, as we know them on 
earth, could continue to exist At such tempera 
tures they would be disrupted, and we must 
regard the centre of the sun as an inconceivable 
commotion of positive and negative electrons no 
longer united m little groups to form atoms, but 
leading separate existences 

Suppose tliat, in the course of their random 
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atoms, electrons, and ether wa%es DisheveUed 
atoms tear along at loo miles a second, their 
normal array of electrons being torn from 
them in the scrimmage The lost electrons are 
speeding loo times faster ‘to find new resting 
places Let us follow the progress of one of 
them There is almost a collision as an electron 
approaches an atomic nucleus, but putting on 
speed It sweeps round in a sharp curve Some- 
times there is a side slip at the curve, but the 
electron goes on with increased or reduced 
energy After a thousand narrow shaves, all 
happening within a thousand millionth of a 
second, the hectic career is ended by a worse 
side slip than usual The electron is fairly 
caught and attached to an atom But scarcely 
has it taken up its place, when an X ray bursts 
into the atom Sucking up the energy of the ray 
the electron darts off again on its next adventure 
And what is the result of all this bustle’ 
Yer> little The atoms and electrons for all 
their hurrynevergetanywhere thej onl> change 
places The ether-waves are the only part of the 
population which accomplish anjthmg perma 
nent Although apparentlj dashing m all dircc 
tions indiscriminate!), thej do on the average 
make a slow progress outwards Slowlj the 
cthcr-waves leak outwards as through a sieve 
An ether-wave hurries from one atom to another, 
forwards, backwirds, now absorbed now flurg 
out again in a new direction, losing its identitj, 
but living again m its successor With anj luck 
It will, m no undid} long time (ten thousand to 
ten million jears according to the mass of the 
star) find itself near the boundarj It changes 
at the lower temperature from \ rajs to light- 
rajs, being altered a little at each re birth 
I’crbaps it ma) m the end reach some distant 
world where an astronomer lies in wait to trap 
it in hiv telescope and evtort from it the secrets 
of Its birth place " 

'Ilut, then, i* how the ether waves find ihcir 
wav out, surging through the jostling crowd in 
this itemendou* vortex, seeking for freedom, and, 
"after a ling journev through space ihcv warm 
US and j^hdden u« when we walk in the sun- 
shine ■* 

All till nuv seem verj complicated and be- 


wildering to the lay reader, but it will become 
clearer when we come to the science of phj’sics 
The astronomer’s present view of the sun, 
then, conceives it as this very complicated sort 
of gaseous sphere It is a seat of terrific energy 
How IS this energj maintained ’ 

How the Sun's Energy is Maintained 

It IS only quite recently that a plausible answer 
has been given to this question Tne answer 
has been arrived at slowly, simplj because no 
known sources of energy on earth could possibly 
account for the sun’s radiation If, for instance, 
the sun consisted of something like pure coal 
burning m oxygen, it would long ago have burnt 
Itself out It IS not a question of combustion 
Such a sun could not provide more than a 
millionth part of the radiation that the sun has 
already expended The discovery of radium 
and of other radio active elements suggested 
that the sun might be radio active The amount 
of energy that streams from radium is certainly 
enormous, and it can be shown that a sun made 
of pure radium would be able to radiate as much 
energy as the sun is observed to radiate But it 
could not keep it up A radium sun would only 
last a few thousand jears, whereas the life of the 
sun must be reckoned m millions of millions of 
years 

A theory of the sun’s radiation that once 
enjoyed great favour was the famous "con- 
traction hypothesis ’ put forward by Helmholtz 
Helmholtz pointed out that the outer parts of the 
sun must be continually gravitating tovvards the 
centre , the sun must, in fact, be slowly shrink- 
ing The principles of mechanics inform us that 
this shnnkage must be attended by the evolution 
of heat Is it possible that the sun’s heat is 
mamiamed m this way ? 

The answer to this question can be provided 
by calculation If we assume tliat the sun was 
ongmall) a large diffuse mass of gas vve have to 
calculate how long it would take to shrink to its 
present sire 1 he answer turns out to be m the 
ncighbourbood of twenty million vears Hus is 
alcc^^hcr too short a time for the life of ihe sun 
The sun u vastiv older llian the earth and the 
age of the earth cannot be much less than 2 009 
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million 5 ears It is obvious, 
therefore, that the sun’s con- 
traction cannot be responsible 
for more than a small fraction 
of the total amount of energy 
that It has radiated 

The present explanation of 
the sun’s radiation rests upon 
the new theory of the atom 
— the so - called electron 
theorj According to that 
theory, as we have seen, an 
atom IS built up of extremely 
minute electric particles 
They are of two kinds, the 
positive and the negative 
The atoms of every sort of 
substance are supposed to 
consist wholly of greater or 
smaller numbers of these 
“ electrons,” as they are 
called 

bince ah the matter m the 
universe is composedof atoms, 
which in turn are composed 
of electrons, all matter is elec- 
trical in Its nature 

\\c are to picture the sun, 
therefore, as being built up, 
in realitj , of unthinkable 
numbers of these minute 
positive and negative elec- 
tions In the conditions of 
temperature and pressure that 
obtain on earth, positive and 
negative electrons, owing to 
the way they are grouped 



[Photo Blount IT Ison Obtert atory 

SUN VORTICEis 


This Hydrogen photograph shows the solar vortices of the Sun a 

wonderful picture of whirl vinds and commotion on the Sun s surface who&e 
'* degrees absolute a mere nothing compared 

With the temperature at the centre of the Sun which is 40 million degrees 


inside an atom, never come into contact with 
one another They alwajs maintain their 
distance, which is actuallj verj great relatively 
With iheir size 

At the Centre 

But altogether different conditions prevail m 
the sun At the centre of the sun, for example, 
the temperature is. 40 million degrees The 
hottest furnace on earth does not even remotely 
approach this temperature In such extra- 


ordinary conditions, it is quite reasonable to 
suppose that phenomena quite unknown on earth 
may make their appearance It is very unlikely, 
for example, that atoms, as we know them on 
earth, could continue to exist At such tempera 
tures they would be disrupted, and we must 
re^rd the centre of the sun as an inconceivable 
rommotion of positive and negative electrons no 
onp:r united in Imle groups to form atoms, but 
leading separate existences 
SupjK*. ,hM, m ,hc course of ihe,r random 






igraphs taken b% M Lucien Rudaux Thu remarkable chart was made by M Rudaux by combining fift> photo 
g tarius , (a) Sh cld of Eobicski, (3) Ophmchus, (4) Aquila, (5) Aquila, (6) Aqutia and Ophjuchus, 


CHAPTER II 

THE STARS 


5 I 

I F ^^e gaze at the sky on a clear starry night» 
the number of stars we see seems to be 
bejond counting They are all of course, 
beyond our solar system We seem to be gazing 
at an immense multitude of stars It comes as 
something 0/ a shock, therefore, to be toJd that 
we can see only about 3 000 stars with the naked 
eye Yet if we count the stars we shall find that 
we cannot see more, and we must base pretty 
good ejesight to see e\en that number 

In the time of the ancient Greeks a catalogue 
was drawn up giving the positions of all the 
bnghter stars that can be seen from Mediter 
ranean latitudes This catalogue contains i 080 
stars The modem ideas of the immensity of 
the stellar hosts only came into existence with 
the invention of the telescope Eien a small 
telescope adds enormously to the number of the 
stars And when we reach the limits of visi 
bility possible through our biggest telescopes, we 
can still go further with the aid of the photo 
graphic plate For the photographic plate placed 
at the eje piece of a telescope stores up light 


impressions hour after hour, the impress becoming 
stronger and stronger, whereas no amount of 
stating at an object too faint to be seen will 
make it visible 

Withm the immense volume of space open to 
our telescope there lies a great variety of objects 
We haie, for instance single stars, double stars, 
tnple stars, and a vancty of other objects A 
double star consists of two stars very close 
together, and revolving round one another 
Similarly in a tnple star, we have three stars 
close together, and reiolving in accordance with 
their mutual attractions And there are more 
complicated systems still 

Then there are the so called “ moving 
clusters *’ where we have a number of stars at 
immense distances apart but travelling through 
the heavens in company, all in the same direction 
The constellation of the Great Bear is an example 

ofsuchacluster Indeed, most of the conspicuous 

groups oF stars in the skj arc clusters of this 
kmd 

Then there are the globular clusters where 
as the name implies. Me have a mass of stats 
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forming a cluster of an almost globular shape 
These globular clusters are \ery curious objects 
They are all about the same size, and they all 
seem to be confined to the same region of space 
The stars composing them are packed much 
closer together than the ordinary run of stars, 
each globular cluster containing hundreds of 
thousands of stars And they are moving 
through the heavens much more quickly than 
stars usually move 

The Constellations 

Thomas Carljle once said “Why did not 
somebody teach me the constellations and make 
me at home in the starry heavens which are 
ahvaj"S overhead, and which I don’t half know 
to this day ? “ Doubtless thousands of men and 
women have felt the same thing, if they have not 
expressed the thought in so many words By 
constellations we mean certain groupings of 
stars which are formed of the nearer and con* 
spicuous stars The names of the constellations 
were borrowed from fancy or fable, and mainly 
from Greek mythology The constellations are 
divided into northern, southern, and zodiacal 
constellations 

The forty-nine southern constellations include 
Orion, perhaps the grandest constellation, 
because of the starry jewels it contains — Onon, 
the Hunter of mjnholog) , in this neighbour- 
hood wc find the star Sinus, the Dog Star, the 
bnglitest star in the sk> 

The twentv -eight northern constellations 
include Ursa Major (the Great Bear, seven 
stars of which go b) the name of the 
“ Plough ”), Cassiopeia (the Lad) of the Chair), 
and Pegasus (the Winged Horse), etc 

Ihc twelve zodiacal constellations include 
Ram, Bull Twins, Crab Linn, Scorpion, etc 
The Pleiades is a small group of stars (" Seven 
Sisters ”) m the constellation Bull (1 aurus) 

Jeans savs that ** ph)-s«cal stud) confirms the 
suspicion that groups such as those tncniioncd arc, 
gcncrallv speaking, tnic families, and not mere 
accidental concourses, of stars Ilic stars of an) 
one group, such as the Pleiades, not onlv show 
the same ph)sical proi'crties, but al-vo have 
idcniKal motions through space, thus journeying 


perpetually through the skj m one another’s 
soaety ’* We may think of the friendship of 
the stars 

Measuring Distances 

The problem of the distance of the stars was 
solved by utilising the fact that the position of 
an object against a distant background seems to 
alter when we survey that object from different 
positions This is one of the commonest facts 
of observation Trav ellers in a tram notice that 
some distant object, a tree or a church spire, 
gradually changes its position against the still 
more distant background The more distant the 
object, the more slowly it seems to change its 
position By measunng this change in position 
we can calculate the distance of the object 

Now this principle can be applied to the 
stars For the earth moves round an orbit 
whose diameter is i86 million miles If two 
observauons on a star be made at an interval 
of SIT months, then the star has been obsened 
from two positions separated from one another 
by a distance of 186 million miles The star, 
therefore, should seem to have shifted its 
position in the sky This effect was looked for 
very »hortly after the discovery that the earth 
went round the sun But the effect vvas not 
observed W’hat are we to conclude from this * 

Some of the early astronomers concluded 
that the earth did not go round the sun Others 
of them concluded that the stars were at such 
immense distances that, with the imperfect 
measunng instruments of those days, the effect 
was imperceptible Wc now know that this 
latter explanation was the right one 

It was not until nearly half way through the 
nineteenth century that the distance of a star 
vvas first determined This feat was performed 
almost simultaneously by three men, Bessel, 
Struve, and Henderson. Bach man worked on 
a different star Thev used the finest in- 
struments av-aibble, but, even so, the distances 
of the stars are so cnonnous and the resulting 
measurements «o delicate that only one man, 
Bessel, obtained an accurate result The other 
results had an error of, in one ease, 25 per 
cent , and, in the other case, of over loo per 
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b> this method Tlic method siifhccs, with fur 
accuracy, to me wore distances \ip to about 500 
hght-jears, but for the much greater distmces 
of a-anous stars and of tlie nebul-c we Ime to use 
other methods llie«e other methods, ho\\e\cr, 
all rest upon the hnouledge uc ba\c gamed, in 
the waj described, of the distances cf the nearest 
stars 

§a 

F rom a knowledge of stellar distances we can 
calculate other charactenstics of the stars \Vc 
can, for instance, determine the actual brightness 
of a star if we know its distance We know that 
some stars seem bnghter than others Arc thej 
reallj brighter, or are thej merely nearer to us ? 
A knowledge of their distances enables us to 
answer this question 

Star Characteristics 

We find that the stars do actually dilfer acf> 
greatly m absolute bnghtness Some stars are 
a million times bnghter than others We can 
also find at what rate a star is moving if we know 
Its distance For all the stars are m motion, 
although this motion, owing to their distances, 
IS so difficult to detect that the stars are often 
called the " fi-\ed ” stars 
All the astronomical bodies are tn motion , 
the term “ fixed ’’ is only a figure of speech 
" The earth performs its j early journey round the 
sun at a speed of about 18J miles a second, which 
is about 1,200 times the speed of an express tram 
The sun moves through the stars at nearly the 
same rate — to be precise, at about 800 times the 
speed of an express tram And, broadly speak 
mg, the nearer planets and the majority of the 
stars move with similar speeds We shall net 
obtain a bad approximation to the truth if we 
imagine that all astronomical bodies move with 
exactly equal speeds, let us saj , to fix our 
thoughts, a speed equal to i 000 times the speed 
of an express tram ” [The Unnerse Aromd Us) 
\Vhen we speak of “ fixed ” stars, then, it is 
only m a relative sense The nte of apparent 
motion IS a matter of relative distance The 
nearer to us the star, the quicker it seems to move 
across the skj , the greater the distance from us, 
the slower is the apparent motion None of the 
4 


stars ire just points of light absolutelj fixed ” 
m the skj Wc call them fixed because it was 
once thought so, and they ire called “ fixed ” 
now to distinguish them from the planets or 
tiandcnng stars Being rehtnely near us, “ the 
planets move across the sky so rapidly that it is 
quite eas) to detect their motion fiom night to 
night, and even from hour to hour ; the stars 
move so slowl) that, except with telescopic aid, 
no motion can be detected from generation to 
generation, or even from age to age Even the 
conspicuous constellations m the sky, which on 
the whole are formed of the nearer stars, have 
retained their present appearance throughout 
the whole of historic times The contrast 
between the planets which chinge their positions 
cverj hour and the stars which fad to show any 
appreciable change m a century, gives a vmd 
impression of the extent to which the stars are 
more distant than the planets ” [Universe Around 
Vi) 

Before we pass on to some more advanced 
problems of astronomy, and astrophysics, which 
deals with the matter and the nature, and the life 
story, of the stars, we shall continue the story of 
the stars, the planets, and other heavenly bodies 
as we see them in the night sky The sun does 
not permit us to think of them as being there in 
the day time also The sun " puts out ” the light 
of stars by day simply because, being so much 
nearer to us, its light is more overpowering By 
night on a sufficiently extensive plain we see one- 
half of the whole starry sphere, and the observer, 
but for the obstacle of the earth on which he 
stands, would see stars everywhere below as well 
as above him 

There are stars enormously larger than the 
sun In actual bnghtness Sinus (or the Dog 
Star) has twenty-six times the luminosity of the 
sun It IS the bnghtest star in the sky, and is 
51 million million miles away Astronomically 
speaking, the sun is “ dose at hand " — it is 93 
million miles awaj— and the light that leaves it 
reaches us eight minutes later, whereas the 
bght that reaches us from the nearest " fixed ” 
star, which is Pro\ima Centauri, left it about four • 
}eats before it reaches us It has been remarked 
that most of the stare that we see with the unaided 
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eje we see b) the that left ll cm m the 

seventeenth century e repeat that t ght 

travels at the rate of i86 ooo miles a second 
which IS SIX m llton mill on miles in a jear In 
one second light would travel seven and a half 
times round the earth We are speaking about 
stars that we can ee with the unaided eye butwhat 
of stars we can see and nebulas we can d seem 
by a powerful telescope^ The nearest of the 
nebulx sajs Eddington s such that 1 ght takes 
goo 000 years to cross the gulf betv een us The 
1 ght which reaches us from the most d stant bodies 
started over a million jears go — not merely 


before the dawn of civ lisation but long before 
the human species existed on th s planet of ours 

Star Distances 

^^e have spoken of the brightness of Sinus but 
even S nus is not the most luminous of known 
stars The most luminous of known stars em tS 
300 ooo times as much 1 ght and heat as our sun 
If th s star replaced our sun the whole earth 
would immediate!) d ssolve into vapour At the 
opposite extreme the least lum nous star known 
emits only one fiftj thousandth part of the I ght 
of the sun If our sun s radiation ever sank to 
th s level even the earths 
atmosphere would freeze 
Speaking of the var ous 
heavenly bod es arranged in 
the order of their d stances 
from the earth Jeans says 
D sregard ng bod es much 
smaller than the earth sue! 

the moon other planetary 
satell tes and comets vre must 
g ve first place to the planets 
A enus and Mars which ap 
proach to w th n 26 and 35 
m II on miles of the earth 
respectively Next n order 
comes Mercury with a closest 
approach of 47 null on m les 
and then the sun at about 93 
million m les Other planets 
folio V in turn until v e reach 
Aeptune at a d stance of 2 800 
m Ilion m les 

After th s comes a great 
gap — the gap v h ch d vides 
the solar S) stem from the rest 
of tl e universe The first 
object on the far s de of the 
gap IS the faint star Trox ma 
Centaun at a d stance of no 
less than 25 m II on m II on 
m les or more than 8 ooo 
tiroes the d stance of Neptune 
Close upon tl s come the tv o 
components of the b narj star 
Centaun at 25300000 



me PLEIADFS I*-*" 9 5 

A conip cuou* clu» er of bt cht t an n ihe »k> The star* of any 
nnF|:Toun tu h a< (he PleiaJet noiontysh w the aame ph}s cal ]|>ropFrt n 
i ut alv> ha e lent cal mo ni th ouch apace and thus joume> perpe uall} 

1) louch the aky n one ano her a »oc « y ' (Jeans) <2 
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million miles , these, \Mth 
ProMma Centaun, form a 
tnple sj stem of stars 
which are not only near 
together m the sky, but 
are\Q>agingthtQugh space 
permanent!) in one 
another’s compan) ” 

Again “ The moon, 
our nearest neighbour in 
the sk), IS 240,000 miles 
away from us , a distance 
which light, tra\elhng at 
186,000 miles a second, 
tra\erses m a little o^er 
one second The farthest 
astronomical objcctswhose 
distance is known, are so 
remote that their light 
takes o^er one hundred 
million )ears to reach us 
The ntio of these two 
periods of time — a hundred 
million )cars to a second 
—18 the ratio of the 
greatest to the least dis> 
tance with which the 
astronomer has to deal, 
and within this range of 
distances he all the objects 
of his stud) ” 

\^c ln%c said that we 
can see onlj about 3,000 
stars with the naked eje, 
and jou must ha>e fairlj 
good cjesight to sec e>cn 
that number \\c ha\e 
spoken about their sires 
(p 20) and their dis- 
tances and their distnbu- 
tion m the skj (p 30), 
and we Ime said that e\ 



• These are complete^ inegulAr la shape Then ptneral appearance it 
that of huRC filowins wisps of gas strctchinR from star to star, and in effect 
this IS lerv much what the) ore A cursor) glance shows that each irrctrular 
nebula contains sc'cral stars enmeshed with it The space between the stiM 
IS not uticrl) sold of matter but is occupied b> a thin cloud of pas of a tenu.rv 
which IS Renersll) almost bejond description Qcans in The Umterse ArounJ 


cr) star is in motion Types of Stars 


(r 3=) Wc Imc seen that there arc double I « us here consider some tjpes of stars The 
stars and tnple stars, and, lastlj and m par- "tajuritj of stars, cveept for the tiimhlincs caused 

ticular, »c hate dcsenlied and spohen in detail b, irreBulanties in our atmosphere shine il 
aliout the sun and hou it is constituted The steads light Their brightness st'hen ^ 

eonstitunon of the other luminous surs is in measured, turns out to b- tl,e same 

the mam the same as the sun not true for all the stars m the shj 1 hemarc 
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EVOLUTION OF NEBULiE 



‘ It begins »h the globular fuzrt mass of cas hannir i.mi. „ 
tjpc. Uke our ott-n Gahct.c S>-ste,J «h.ch rSitcs much more tvheel 

repTOents stages m the ctolution of the universe (hat is to sax tn tK k ^ v. that this seauenr 
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Ihey called them planets, or ^\ande^ers, and 
ga\e them names Their names are Mercury, 
Venus, Mars, Jupiter, and Saturn These 
bodies seem to ^\ander about amongst the other 
stars in a someivhat irregular manner It is 
e^^dent that our first simple idea of the celestial 
sphere is not adequate Something more compli- 
cated IS tcquited to explain fully the observed 
motions of the heatenlj bodies 

Copernicus Effects a Revolution 

Such Mas the state of affairs when a Polish 
monk called Copernicus appeared and effected a 
revolution in astronomy He stated that the 
apparent dailj motion of the sun and stars was 
due to the rotation of the earth The earth, he 
said, IS spinning round like a top, and it com- 
pletes one revolution every twenty four hours 
The sun and the stars are really fixed in space 
They appear to move only because we are 
viewing them from a rotating earth 
And what of the planets ^ Copernicus stated 
that the planets really are moving But they 
are not revolvnng round the earth, they are 
revolving round the sun And Copernicus had 
the hardihood to add that the earth itself is a 
planet, making its revolution round the sun once 
a jear And the moon ^ The moon is a bodj 
revolving round the earth — the only one of all 
the heavenly hosts that does so — and accompany 
ing it m Its journey round the sun 

The Copernican thcorj came as a great shock 
to bis contemporanes They were outraged at 
the undignified position accorded to the earth 
by this thcorj The earth, instead of being the 
centre of the universe, vvas merelj one of a 
number of other planets circulating round the 
sun Vhen the theorj eaioe to be examined, 
however, it vvas found to explain all the observed 
motions of the heavenlj bodies so perfccllj that 
there could be little doubt of its truth The 
theory w as made still more perfect bj the German 
astronomer Kepler 

The next great step vvas made bj Sir Isaac 
Newton, who succeeded in showing that all the 
observed planetarj motions vvere due to the force 
of gravitation Newton stated that ever) bodj 


in the universe attracts every other body, and 
he gave the precise law according to which this 
force operates He showed how it depends on 
the masses of the bodies concerned and on their 
distances It is this force that maintains the 
planets in their orbits, that keeps the moon 
attached to the earth, and that causes a stone to 
fall to the ground 

The Birth of Planets 

It vvas not the Sun that gave birth to the solar 
sjstem It gave birth to the planets, however 
The birth of our planets, it is believed, was due 
to tidal action, the tidal action set up on the sun 
by a passing star When two stars pass close 
to one another — that may mean millions of 
miles apart — the effect is for each to raise gaseous 
tides m the other , the closer they come to 
each other the higher the tides and glowing, 
swirling, gaseous material is drawTi out m spiral 
arms from the stars These vast elongated arms, 
thick in the middle and tapenng at each end, thus 
pulled away, and left behind, formed condensa- 
tions or knots and broke up into planets , small 
planets at each end and big ones in the middle 
Thus was our earth bom In their order of 
distance from the sun its planets are Mercury, 
Venus, Earth Mars, Jupiter, Saturn, Uranus, 
and Neptune, which is 2,800 milhon miles distant 
from the earth whereas the moon is only 228,000 
miles awaj 

Mercury and Venus 

Between the earth and the sun lie the two 
planets. Mercury and Venus, of which Mercury 
IS the nearer to the sun Observation has not 
been able to tell us much about either of them 
Nlercuty is small and is alwajs fairlj close to the 
sun. It IS, therefore, difficult to observe It is 
doubtful whether Mercuiy has an atmosphere, 
but, in spite of that fact, u is not certain that anj 
definite markings have been seen on its surface 
Even if Mcrcurj has a slight atmosphere it must, 
owing to Its nearness to the sun, be ver^ hot, and 
It is v^r^ doubtful whether anj life could exist 
on It 
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It seems perfectly possible, on the oilier hand, 
that life could exist on Venus, known to all as the 
morning and e\emng star, and the brightest 
of the planets. It is of nearly the same size 
as the earth. It is certainly a good deal nearer 
to the sun than we are, but the power of 
the sun’s raj-s would be xerj* largely shielded 
from whate\er inhabitants there may be by the 
xery thick atmosphere that emelops Venus. 
This same atmosphere, perpetually laden xvith 
heavy clouds, makes it impossible for us to see 
down on to the surface of the planet. There is 
some reason, however, to suppose that Venus 
is entirely surrounded by water, so that any life 
that exists on the planet has probably assumed 
fibh-like forms 

Does Life Exist on Mars ? 

Passing outwards from the sun the next planet 
we come to is the Earth, which we shall describe 
m another chapter The first planet we reach, 
of those that lie beyond the earth, is Mars 
And, with this planet, the interesting question 
of habitability becomes acute. There is a 
certain amount of evidence to show that intclb- 


gent beings nny exist on Man This evidence 
is certainly not ovcnvhclming, hut it is equally 
certain that it cannot be dismissed in a 
line. 

To begin with, the physical characteristics of 
Mars make it not impossible that it slnuld 
support beings rather like ourselves. Mars is a 
smaller planet than the earth — indeed, its 
diameter is not much more than half that of the 
earth — and so its gravitational force would be 
less than that of the earth. Our bodies, on 
Mars, would seem unnccessanly' bony and 
musadar. The difference, however, would not 
be prodi^ous 

Further, Mars lias an atmosphere. It is not 
as dense or as cloudy as our own, but it exists, 
and thin clouds float in it. Owing to the thin- 
ness of its atmosphere and to its greater distance 
from the sun, Mars would be coN^ than 
the earth — but perhaps not impossibly cold. 
Measurements of the heat radiated to us from 
various parts of the Martian surface seem to 
show that, even at the equator, the temperature 
falls below freezing-point at sunset. These 
measurements cannot yet be taken as defimte, 
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It wiU be seen th»t the stars (outside the Sobr System) in the diacram are at enormous distances showme 
the treat isolation in space of the Solar System. The Sun s gravitational pull keeps the earth and the other 
planets revotvme in circles round the Sun 
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ITie probable chancier of a landscape upon the planet Maij seen in the dusk of evening Its two small 
tnooM and the earth like an cvcnine sur, shine in its sk) Mara would be n 1 leak phnet for any possible 
inhabitants owing to ita thm atmosphere and great distance from the sun 


but they Bufiice to nnke tt probable that Mars ts 
distinctly cold 

So much for the general physical features of 
Mars We now turn (o its more particular 
characteristics During the vMnter season on 
Mars both its north and south poles arc seen to 
be covered with large white caps Their ap- 
pearance at once suggests that they are composed 
of snow As the spring draws on these caps 
begin to disappear, until in the summer they 
almost vanish 

As the polar caps disappear the general surface 
of Mars undergoes a change There are no 
oceans on Mars The surface is composed of 
red desert and darker patches of ground As the 
Martian spring advances these dark, patches 
extend and deepen This seasonal change occurs 
regularly at the same period of the Martian 
calendar, and on the same parts of the surface of 
the planet These changes are, in fact, very- 
much the same as the forest-clad earth would 
present if seen from a distant planet It would 
not be rash to conclude that we have here evi 
dence of the existence of vegetation on Mars 
Another fact that helps out this conclusion is 


the fact that oxygen exists in the Martian 
atmosphere 

The Canals on Mars 

We now come to consider the most remark- 
able and the most controversial of the Martian 
features In the year 1877 Mars was m a par- 
ticularly favourable position for observation, and 
an Italian astronomer, Schiaparelli, using a very 
perfect although not very hrge telescope, made 
the astounding discovery that the surface of 
Mars was covered with a network of fine dark, 
and geometrically straight lines He called these 
lines canah,” or channels, a word eirelessly 
translated into English as canals 

Since that time many other observers in 
various countries have reported that they also had 
seen the canals Independent drawings of them 
made in various parts of the world show the 
canals as occupying the same identical positions 
But there is no convincing evidence that they 
exist 

We shall quote the opinion of Jeans, in his 
own words The supposed canals on Mars 
disappear when looked at through a really large 
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telescope, and 1 ia%c not sunned the test of Iwtnj* of Mars and Jiipitcr lies a s\\-arni of small lv>dics— 

photographed Seasonal changes ncccssati!) the so ciHcd minor planets ’ The e\ntcnce 

occur on Mars as on the earth, and certain pheno of the<c IhxIics was unsuspcctcil until the l>c 

mcna accompam the^c ^^hlch manj astronomers poning of the nineteenth centur), uhen the first 


are inclined to ascribe to the 
gro^\th and decline of >cgc 
tation, although thc^ maj 
represent nothing more than 
rams watenng the desert 
There is no definite evidence 
of life and certain!) no evi 
dence of conscious life, on 
Mars — or indeed an)n\hcre 
else in the universe " 

No Proof 

It would seem that there 
is no conclusive proof of life 
on Mars But perhaps none 
of the objections to it are 
insuperable A defender of 
Lowells theory, which 
maintains that there are 
intelligent Martians ’ on 
Mars could fairly say that 
there are probably local 
conditions on Mars of which 
we know nothing Also as 
Mars has probabl) been 
able to support life for a 
longer penod than the 
earth it is possible that any 
intelligent beings that exist 
on Mars are further ad 
v’anced than we are so that 
we need not be surprised if 
we are puzzled by some of 
iheir proceedings In any 

* O J •I'U U* 1>I } 

case Low ell s theory must 
be regarded es h.gUy 

teresting and even fasemat and the bottom on 
ing But when all is said parelli illustrates i 
we have lo admit that we 
have not yet any conclusive proof of the exist 



THE PLANET MARS 
Thetwo uppeniX»tdra«rmgs showing 
the polar caps are by Professor Lowell 
and the bottom one b> Professor Schia 
parelli illustrates the famous canals 


of them was discovered 
Since then about 2000 have 
Iwen f nind ^ hey are too 
small for anv features of 
interest to lie visible on 
them Indeed onlv three or 
four show mcasuraWc tfiscs 
in tl e telescope ITicolliera 
look hie mere points of 
light I he biggest of them 
ate t«v\) a ftv. Uwndrtd tridta 
m diameter, and manv of the 
others arc very mteh less 
They are of interest chiefly 
to mathematicians who And 
that their motions illustrate 
many fascinating problems 
The theory has been put 
fonvard that these bodies 
are the result of the explo 
sive disruption of a planet 
that used to circulate between 
the orbite of Mars and 
Jupiter but some mathema 
ticians appear to have shown 
that this would not account 
for the observed distnbu 
uon of these small bodies 
No certain conclusions can 
yet be drawn about their 


Jupiter 

Passing through the zone 
ET MARS of the minor planets v\e come 

0> Professor Schia all the planets Jupiter is 
famous canals more than a thousand times 

as large as the earth by 
volume but its mass is not in proportion to its 


cnce of intelligent life on any planet but tniT size for its density is only about one quarter of 
owTi that of the earth This would seem to make it 


The first large planet we encounter on p 


doubtful whether Jupiter even in the mtenor 


beyond Mars is Jupiter, but between the orbit$ is solid Certainly the surface of Jupiter that 
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\\c «cc IS not solid Jupiter, ns seen through 
a telescope, is co\crcd strongU ^^^th nnrkcd 
honrontal belts of \arjmg colours I rom time 
to time these belts chingc, tuo becoming one, 
or one splitting up into two In addition, there 
arc bnght and dnrV. pitches which change from 
month to month None of the mnrkings seen 
on Jupiter arc permanent , thej arc doubtless 
masses of dcn«sc cloud 

It used to be thought that Jupiter was i dense 
mass of hot s-apour, anti it was regarded as 
doubtful, IS we ln\c said, whether it had an) 
solid core at all Ilut m 1924 Dr Ilirold 
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JUPITCU 

Showing the belts which are pro 
bably cloud formations 

Jeffreys as the result of an argument based on 
maibemaJJcaJ reasDOJog pof forward an extra 
ordinary picture of the physical state of Jupiter 
He was led to beliese that Jupiter consists of a 
rocky central core, surrounded by a layer of ice 
seseral thousand miles thick which in its turn, 
IS surrounded by an extensive atmospheric layer 
Thus Jupiter instead of being hot is regarded on 
this view, as being exceedingly cold There is 
much to be said for this theory, although it is not 
possible to say yet that it is fully confirmed 
Jupiter has nine known satellites, one of 
them js about the size of the moon, and two 
others are 50 per cent greater in diameter 

Saturn 

1 he next planet, Saturn is considered by 
many observers to be the most beautiful object 
ui the hea%ens Certainly it is unique The 


fenture which makes it unique and which also 
makes it 1 benutiful telescopic object is the broid 
flu nng tint girdles it at the equator Tins great 
nng can, when Saturn is suitably placed, be seen 
c\tn m a primitive telescope, but a good instru- 
ment IS required to show us real structure 
Close examination shows that the nng actually 
consists of three concentric nngs The outer- 
most nng IS nearly as bright as the body of the 
planet I he middle nng is also bright, and is 
separated from the outer one by a narrow dark 
space The inner ring is much darker and is 
also semi transparent, for the body of Saturn is 



(rieto E F /lornon/ irtkei Obitrtttery 
SATURN 

Showing the nngs consisting of great 
swarms of meteorites 


MSible through it It has been appropriately 
named the ' rjape ring ' The total breadth of 
the three rings is considerable, on the other 
hand, they are etcessnely thin When Saturn 
is in such a position that the rings are presented 
to us edge on, they become invisible 
The actual nature of these nngs was discovered 
from purely mathematical considerations bv 
Jam^ Clerk Mavuell He shoived that the 
could not be stationary solid arches embracing 
the p anet The toughest materials knou n would 
be altogether unable to support the immense 
grav.mt.onal pull of the body of the plane, rr 
m order to counteract this gravitational pull „ ' 
assume the rings to be rotating then stresses tv, II 
be set up ,n ,he rings tvhich would tear them 
asunder For the outer edge of a ring m 
»ta,e more rapidly than its inner edee and ,1 

ddlerence mteloeily would he suffice o^ 
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SIR JAMES FRAZER 

He 13 a lending authority on the evolution of 
religion He is the t^orld famous authorof Tie Golden 
Boigit a monurnental work which contains a great 
amount of information about any kind of ancient 
custom practice myth and legend He goes back to 
the ages when the world was young We fcnoiT that 
the mistletoe is Virgil s Golden Bough that Rena 
carried it with him on his descent into the gloomy 
subterranean world and that it tvas an open sesame 
in his hands to unlock the gates of death W*hy the 
•nws\\evoe was taWed yVie Go\den Bough is the long 
complex story which Sir James Frazer set out to 
unrat el and much more besides 


I N thts bnefoutlineofthe evolution of religious 
ideas, we must put a limit to the penodm time 
to which we shall go back, if it is not to outrun 
the scope we have assigned to it Tor that reason 
we shall not discuss in detail the difficult question 
of theongm of religion To do so would mean an 
examination of conflicting theories, and the result 
would be fruitless Probably most of our readers 
are familiar with Sir James Frazer’s views as 
set out in his great work, The Golden Bough, 
and with Professor A N Vvhitehead’s •valuable 
book. Religion in the Making For the begin 
mngs of Tchgion these two authonties would 
take us back beyond the dawTi of history Not 
every one will accept Frazer’s view of the ongm 
of religion , those who disagree lean to the 
view that the history of religions shows that 
religion had its real origin not m the barbaric 
beliefs and practices of primitive man, but 
that men became ‘ religious ” in a more ad- 
vanced age, when they strained at the limits of 
their reach in knowledge, in things practical, 
emotional or intellectual On this view religion 
has not grown out of pnmitne forms of 
human consciousness, but has emerged as man 
attained a higher level As the mind of man 
deyeloped so did a capacity for awe and 
reverence , higher intuitions possessed men’s 
minds, demanding an emotional and intellectual 
outlet or expression 

However, we need not stress any special 
theories or enter into any kind of analysis that 
seeks to explain religion in history from the 
earliest pnmitive savage tribes to what are called 
the ‘ founded ’ religions among civilised 
peoples 
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EXCAVATORS AT WORK CLEARING GRAVES, UR (ABRAHAM’S CITO 



ASSESSING THE DAY'S FINDS FOR “ aACKSIIEESII,” UR 
Mr. Woolley ayt that excavators give these native workmen "backsheesh” as 
extra reward for objects they find. Apart from that, he sa>s, many of the men take great 
pnde in their job. 

Xrhalvfraf'hi en lAii port ra rrfiwmjau^i dv cf Me Trvirr/i c/ the Bnttih Afuieum anj 

l*t AtuintmtJ M« Cmtvrrty e/fVwoitvex'd ) 
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SOME OF OUR LEADING ARCHEOLOGISTS 



SIR W FUNDERS PETRIE C LEOXARD \\OOLLE\ PROFESSOR GARSTANG 



[PAo/o ElionendFry IPIoto tafantu [p/o,o Lojayim 


PROFESSOR R H SA-iCE SIR ARTHUR EVANS DR LANGDON 


Dunrg U e present century many important dttcmenes 
hase been made by British American and German 
arclietologists tn excatalio/i tiorfr research and in 
digging up the past from long buried cities tombs 
and temples of ancient days IVe shall give tn later 
pages of this tiork many examples dratin from many 
different fields, of the martels of ancient cnilisation as 
mealed by llis exploration tcork 

The doyen among these archeologists is Sir 
Flinders Petrie, tcho has gtten fifty years of Ins life to 
excatalton in Egypt and elsetthere He is a supreme 
authority on Egyptology Mr Leonard U oolley sname 
IS man ly associated tath the uonderful ti.ork I e has done 
m Mesopotamia, especially at Ur in Chaldea The 


excaiauons at xanous sites besides that of Ur hate 
provided truly surprising retelalions They tail be 
r^erred to later The excaiatton tiork of Professor 
Garstar^ and Professor R H Sayce also touches more 
or less directly on the Biblical narratiie Dr Garstamr s 
recent discoveries at Jericho generally bear out the Old 
Testament account of the fall of that city 
Sir Arthur Evans made a great name for himself m 
c^nectmn with Ins excavations at Crete uTerf he 
duclos^ a great ciylisat.on l.therto unknozcn nhole 

caT ^mrly biZrtfnZ TlLZI 
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We shall not concern ourselves with a formal 
study of comparative religions, nor with l>chcfs 
m particular doctrines, which arc matters of 
personal belief, but with the broad qucstioiv of 
religion m recorded luslorj and its development 
to a place m modem thought, alongside sacntific 
thought and philosophical thought As know- 
ledge has grown so have men’s religious beliefs 
passed from one phase to another. And ti it 
to the modern phase tie task to lead up Unless 
we know the past we shall not understand the 
present This is specially true of the Christian 
religion 

It IS the peciilianty of religion, sa^-s W’hite- 
head, that humanitj is alw’ajs shifting its attitude 
towards it Religion has been, he sajs, an un- 
questioned factor throughout the long stretch of 
human history He adds ‘ In considering 
religion, we should not be obsessed by the tdea 
of its necessary goodness This is a dangerous 
delusion The point to notice is its transcendent 
importance , and the fact of this importance is 
abundantly made evident by the appeal to 
history " 

Praaer on Origins 

Although we have said it is not our purpose 
to go into the question of origins, nevertheless 
some preliminary observations are necessary 
We shall do that by briefly summarising Sir 
James Frazer m the following paragraphs In 
our search for origins it is necessary to push our 
inquines far back into the past 

“ The aTJCvents vhemseWes Kvhented a great 
part of their religion from their prehistoric 
ancestors, and accordmgly it becomes desirable 
to investigate the religious notions of these 
remote forefathers of mankind, since in them we 
may hope to arrive at the ultimate source, the 
historical origin, of the whole long development ” 
It IS not possible now to get first hand know- 
ledge of the beliefs and practices of prehistoric 
peoples directly, vve have to resort to com 
parative methods of research and, as it were, 
contemplate m a mirror the reflections of the 
originals 

‘ A stud} of the savage and barbarous races of 
mankind is of the greatest importance for a full 


undcr>tandmg of the l>c!icfs and practices— 
whether religious, social, moral, or policical — 
of the most civilised races, including mir own 
since It is practicall} certain that a large part of 
these beliefs and practices originated with our 
savage ancestors, and has been inherited b} ua 
from them, with more or less of modification, 
through a long line of intermediate generations 

“ If we are trjing to trace histoncall) man’s 
conception of God to its origin, it is essential 
lliat we should begin b} studying the most 
pnmitivc ideas on the subject, and the most 
primitive ideas are unqiiestionablj those of the 
lowest savages 

** If we civilised men insist on limiting the 
name of God to that particular conception of the 
divine nature which we ourselves luve formed, 
then we must confess that the savage has no god 
at all But we shall adhere more closely to the 
facts of history if we allow most of the higher 
savages at least to possess a rudimentary notion 
of certain supernatural beings who may fittingly 
be called gods, though not in the full sense in 
which we use the word That nidimcntaty 
notion represents in all probability the germ out 
of which the civilised peoples have gradually 
evolved their own high conceptions of deity , 
and if we could trace the whole course of religious 
development, we might find that the chain which 
links our idea of the Godhead with that of the 
savage is one and unbroken ” That, at any rate, 

IS Frazer’s opinion 

Sir James reminds us that vve have no more 
reached a stage of fiualvty vu out lebgvous behtfe 
or ideas about a deity, than science has reached a 
stage where she has no more problems to solve 
Science has only touched the fringe of what she 
may yet know , within reasonable time she will 
doubtless add great things to her past achieve- 
ments But beyond that there will still be 
problems enough And beyond that again, 
problems that will for ever remain mysteries, so 
long as man’s mind has to work within its imposed 
limits 

“ The history of thought should vv am us against 
concluding that because the saentific theory of 
the world is the best that has y et been formulated, 

It IS necessarily complete and final ^\e must 
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remember that at bottom the generalisations of 
science or, m common parlance, the laws of 
nature arc merely hypotheses de\ised to explain 
that c^er-shlftlng phantasmagoria of thought 
which we dignify with the high sounding names 
of the world and the umiersc In the last 
analysis, magic, religion, and science ire nothing 
but theories of thought , and as science has 
supplanted its predecessors, so it may hereafter 
be Itself superseded by some more perfect 
hypothesis, perhaps by some totally different 
way of looking at the phenomena — of registering 
the shadows on the screen — of which we in this 
generation can form no idea ” 

Whitehead’s Ideas 

Professor Whitehead, who is one of our most 
eminent scientists and philosophers, speaks in 
similar words on each of the points mentioned 
The da\vn of religious strivings is seen m the 
early savage tribes and a progressive religious 
consciousness slowly emerges on higher levels 
Professor Whitehead says 
" Religion, so far as it receives external 
expression m human history, exhibits four factors 
or sides of itself These factors are ntual, 
emotion, belief, rationalisation There is definite 
organised procedure, which is ritual , there are 
definite types of emotional expression , there 
arc definitely expressed beliefs , and there is 
the adji^tment of these beliefs into a system 
internally coherent and coherent with other 
beliefs The order of the emergence of 

these factors 'was m the inverse order of the 
depth of their religious importance first ritual, 
then emotion, then belief then rationalisation 
The dawn of these religious Stages is gradual 
It consists m an increase of emphasis Perhaps 
it IS untrue to affirm that the later factors are 
ever wholly absent But certainly, when we go 
far enough back, belief and mtionahsation are 
completely negligible, and emotion is merely a 
secondary result of ritual Then emotion takes 
the lead, and the ritual is for the emotion which 
it generates Belief then makes its appearance 
as explanatory of the complex of ritual and 
emotion, and m this appearance of belief we may 
discern the germ of rationalisation ” 

5 


The whole society of the savage tribe was knit 
together and consolidated by primitive collective 
ntual, expressing their beliefs and iHeir 
emotions 

“ Ritual is more impressive and emotion more 
active when a whole society is concerned m the 
same ritual and the same emotion Accordingly, 
a collective ritual and a collective emotion take 
their places as one of the binding forces of savage 
tribes 

" Rituals and emotions and myths interact , 
and the myths have vanous grades of relationship 
to actual fact, and have vanous grades of symbolic 
truth as being representative of large ideas only 
to be apprehended in some parable Also m 
some cases the myth precedes the ritual But 
there is the general fact that ritualism precedes 
mythology 

“ In a sense the ntual is the primitive 
worship of the hero person, or the hero thing 
But there can be very little disinterested worship 
among pnmitive folk The belief in the 
myth will involve the belief that something is to 
be got out of him or it, or that something is to be 
averted in respect to the evil to be feared from 
him or It ” 

We shall see how true all this is in the case of 
the development of the ancient Hebrew religion, 
and also that of the Greeks 


Evolutionary Emergence 


A rational religion emerges with the progress 
of mankind, and again in its collective expression 
binds a people together 

‘ The emergence of rational religion was 
stnctly conditioned by the general progress of 
the races m which it arose It had to wait for 
the development in human consciousness of the 
relevant general ideas and of the relevant ethical 
mtuitions It required that such ideas should 


^ j isuiaicu 

individuals, but that they should be stabilised 
m recognisable forms of expression, so as to be 
recalled and communicated You can only 
speak of mercy among a people who, in some 
respects, are already merciful ’ 

Professor \yh.teheads lost note ,s s,m,br to 
that of S.r James Frarer-a naming against 
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oiiisulc our Kcopc to summan^c those 
chapters m I razer’s monumental \iork 
Ihe Golden /ioiij;li uhfch, with Rfcat 
cjihoratvon, picture pnmUtvc aistoms 
flful hehefs, myths and ritiiali, and the 
practices of men uhen the social world 
was in Its infancy As he remarks, a 
study of these pnmitiie customs and 
beliefs supplies tlie same sort of oidcncc 
of the eiolutinn of the human mind that 
an c'caminalion of the embryo supplies 
of the evolution of the human body. 

AI! we propose here is to confine 
ourselves, for the most part, and tliat 
broadly, to the evolution of three 
religions, the nebrew, the Greek, and 
the Christian, the last of which 
sprang from the other two Or, rather. 
It would be tnier to say that the Chris* 
tian religion sprang from the Hebrew, 
and when it came to be rationalised 
as a theology it was largely formulated 
in terms of Greek philosophy, and 
appropnated many of the ceremonial 
customs and practices of the pagan 
“ mystery religions ” 

Biblical Criticism 

Without further preliminary remarks 
we come, then, to the subject of 
this section, which deals with some 
results of modem discoveries and 


looking for finality m our present stage of 
evolutionary thought 

“ Religions commit suicide when they find 
their inspirations m their dogmas The mspira- 
tion of religion lies in the history of religion 
By this I mean that it is to be found in the 
primary expressions of the intuitions of the finest 
types of religious lives The sources of religious 
beliefs are always growing, though some supreme 
expressions may lie m the past Records of 
these sources are not formula They elicit in us 
intuitive response which pierces beyond dogma ” 

We have selected Sir James Frazer and Pro- 
fessor MTmehead as two representative authori- 
ties on the evolution of religious beliefs It is 


historical research— or, m other words, historical 
Biblical cnticism The present century has been 
just as busy here as it has in the region of saence, 
and if we are to follow the tendency of present 
day religious thought we must understand some- 
thing of the nature of the historical research and 
criticism that have given rise to the reconstruc- 
tion of religious belief, and to what is called 
“ Modermsm ” As vve have said, in this study 
the evidence of the evolution of human beliefs 
IS analogous to the evolution of man himself 
However it may have been m years gone by, 
ro intelligent person to day believes that the 
Biblical account of Hebrew origins is too sacred 
to question, or that the Old Testament itself is 



DLVrLOPMCNT 01 ULLIGIOUS TIIOUGIIl 


too sanctified bj the dc\otion of apes to he the 
object of historical and scientific research anil 
critiCTsm Iso criticism affects in the slightest 
Its a-alue and importance as a record of a people’s 
spiritual progress It is a great human docu- 
ment, " a tribute to the acrsatilitj and candour 
of Hebrew genius ” I he Bible is one of those 
things about which most people are not well 
informed Indeed, Hebrew liistorj as narrated 
m the Old Testament boohs is ser} confused and 
difficult to piece together, for a reason that we 
shall refer to later 

^\e ma\ remark also that the paganism of 
ancient Greece, with nhjcJj we slwJJ deal jj> 
due course, and the mjstcr> rcligioTLs of Greece, 
arc reganicd now from quite a different stand- 
point than the} used to be As Dr Inge sajs, 
without what we call our debt to Greece we 
should base neither our religion nor our philo- 
soph} 

5 2 

Tiir Hebrew Nation 

T lir Hebrew religion is the obsious one for 
us to take first Israel has been a world in 
Alienee The histor} of Israel in one paramount 
aspect has an interest surpassing that of an} other 
nation of antiquity And it is quite different 
Israel aaas but a small nation compared with the 
great empires of antiquit} In power m martial 
glory, in commerce, in education in art she ssas 
far behind But the greatness of Hebrew 
literature has to be acknowledged ^\c may 
quote here an illustrative passage from a German 
ivnter, Bernhard Stade, in The Histonant 
History of the 11 orld It emphasises the point 
‘ And if as we see, Israel is far surpassed m 
martial glory by the peoples of the great empires, 
and by the Romans m their inAuence on the 
development of law, there are }ct other points 
in which It must yield unquestioned precedence 
to other nations of antiquity We do not find 
m Israel the same feeling for beauty as among 
the Greeks, who, like no nation before them or 
after showed forth the laws of beauty in every 
sphere of intellectual life and to this da} m such 
matters stand forth m a perfection which has 
never again been attained, far less excelled 
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Archaic Babylonian Text of Hammurabi s 
^ws Hammurabi founded the first Babvlonan 
here receiving the Uv\s from the 
oim god (bee page 55 ) 
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Among the Hebrews there is nothing analogous, 
nothing comparable to what we admire m the 
Hellenic people It has no epic, nothing that 
can be compared with the Ihad and the Odyssey, 
against -which the Germans set the Nibthmgen 
Ltcd and the Finns the Kaletcala , it has not the 
slightest rudiments of a drama — the Song of 
Songs and Job are not dramas There is a school 
of Ijncal poetry unsurpassed tor all time»and the 
music that corresponds to it But the bent 
towards science, which actuates the Greeks, is 
wholly lacking — whollj lacking the bent towards 
philosophy Nor was it e^er eminent in ancient 
daj'S in the walks of commerce, enterpnse, and 
invention, bj which also a nation may conquer 
the world its intellectual life is absolutely one- 
sided a one sidedness that produces on us the 
effect of extreme singularity 
" But the attraction it has for us docs not he 


Moreoi-er, howeier men may shut their eyes to 
the fact, among oiirseli es to day religion is a sub 
jecl of far more unnersal interestthan art, science, 
or any political institution w hatsoei er Disputed 
questions of religion shake kingdoms and kindle 
the most sanguinary wars By this means it 
changes the character of nations and brings forth 
new national types 

“ Thus the importance of Israel in the history 
of mankind and, consequently, our interest in 
Its own history, is due to the leading part it took 
in the sphere of religion In Israel, indeed, 
religion — or, as most people prefer to express it, 
monotheism — first came mto being Let not 
the reader misunderstand the latter word The 
monotheism of Israel is not the acknowledgement 
that there is but one Supreme Being That is 
not a religious but a philosophical idea The 
God of the Israel of old is not to be defined as 


in this singularity It is due rather, to the the sole, supreme, and absolutely perfect being, 
circumstances that this small nation has exerted but as the Not orld, or, better still, as the sum 
a far greater influence over the course of the of all forces present and actne in the world 
history of the whole human race than the Greeks conceived of apart from the auhatsatutn through 
or Romans, that to us it has become typical in which they are manifest in phenomena Hence 
many more respects than they 

‘ ^Vhat Israel did in the sphere of 
religion is without a doubt far more 
epoch making, unique, and effective than 
what the Romans did in the sphere of 
politics, or the Greeks in that of art or 
science As Israel assumed the leader- 
ship of the human race m religion, so 
Rome did in matters of government, and 
Greece in questions of philosophy , but 
while the civilised nations which adopted 



Roman law strove vvTth increasing energy 
to free themselves from the band of 
Roman legal conceptions, while the 
relics of Greek art and science only 
roused the enthusiasm of a chosen few, 
and the philosophy which the Greeks 
had created was confined withm ever 
narrowing limits by religion on the one 
hand and the ever vudemng field of 
science on the other , religion embraces 
all classes of the people from the king 
to the heggar, and stnvcs more and more 
to embrace all the nations upon earth 



Kuncabni 1400 B C 
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writings, and the ideis put forward b> the writers 
of the books which ultimately became the Old 
Testament In particular we hate to turn to the 
[ Bab)Ionian and Assyrian empires, for no student 
1 can expect to hate an intelligent understanding 
without some knowledge of the history of the 
people that preceded the Hebrew nation It is 
not neccssar} to sketch at anj length the history 
of these predecessors of the Hebrews, we only 
need sufficient to illustrate the source of man} of 
the religtous ideas of the ancient Hebrew writers 


IP/oU cfStai t cn the Ca ra Afuteun 

THOTMES HI 
The Pharaoh of the Oppression 

the God of Israel of old is simply the Mighty 
One But m the c}es of the Israelite of old the 
world was no wider than the land that nourished 
him For this reason the God of anaent Israel 
IS the God of the Land of Israel and the actual 
existence of the gods of other nations is not 
denied They exercise m the lands of other 
nations the same sway as Israels God m the 
world of Israel ’ 

The Historical Background 

In the stud} of the evolution of these two 
religions the Hebrew and the Christian it is 
important to ha\e the historical background 
before us a clear picture of the people who 
dominated the land of Mesopotamia 3000 years 
B c That was about 1500 }ears before the date 
we hear of the Hebrews for the first time We 
shall see b} and by how important that is for a 
proper understanding of the Old Testament 


AMENHETEP II 
The Pharaoh of the Exodus 
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tion The Sumerians came of an unknomi charms render these uncannj gods poiierless to 
language and race Before 3000 B c thej had do him injurj and compel them to grant him 
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THE ARRIVAL OF A TRIDC OF SEMITIC NOMADS IN EGYPT ABOUT THE YEAR 
1895 BC 

Anc ent Egypt ao ^^all pa nt ng m a tomb near B«ni Hassan M ddle Egypt 


Ancient Cmlisation 

The first Babylonian empire was founded 
under a great king Hammurabi about 2100 bc 
H e had becorne master of all IMesopotamia 
Higher up the Tigns another race the Assyrians 
were settling about a number of cities among 
which were Assur (which gives its name to the 
land of Assyria) and Nineveh 

It was about this time Abraham was born at 
Uc m Sumena at the very southern end of 
Babylonia 

What ivas the cnihsaCion of the anaent world 
of Mesopotamia like m those days — m the age 
of the great king of Babylon Hammurabi who 
as we have said founded the first Babylonian 
Empire and was flourishing about the year 
2X00 DC? 

Hammurabi brought order and system into 
civic and national hfe such as Babylonia had 
neier seen before Thanks to the d scovery of 
a collection of clay tablet letters and a great 
many documents which haie sumved over four 
thousand years including Hammurabi s Code of 


Laws we have a considerable body of mforma 
tion 

We quote from Breasted s Ancient Times 

With h s eye thus upon every corner of the 
land alert vigorous and full of decision th- 
great king finally saw how necessary it ivas to 
bring into uniformity all the various and some 
times coidlvctmg laws and business customs of 
the land He therefore coJiected all the older 
written, laws and usages of business and social 
life and arranged them systematically He 
improved them or added new laws where his 
oivn judgment deemed wise and he then com 
b ned them into a great code or body of laws 
It was wntten nor in Sumerian as some of the 
old laws were but m the Semitic speech of the 
Akkad ans and Amorites He then had it en 
graved upon a splendid shaft of stone At the 
top was a sculptured scene m which the 
was shown receiving the law from the Sun god'’ 
The new code was then set up m the temple of 
the great god Marduk m Babylon This shaft 
has survived to our day the oldest preserved code 
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of ancient law Fragments of other copies on 
clay tablets, the copies used by the local courts, 
have also been found ” 

The Overlord 

We note the words “ recetting ihe law from the 
Sun god'' and in that connection we quote the 
following few lines from Mr H G Wells’s 
Outline of History 

“ The god of the priests remained as the real 
overlord of the land and of priest and Xing alike 
He was the umversal landlord, the ^veallh 
and authority of his temples and establishments 
outshone those of the king Especially was this 
the case within the city walls Hammurabi, the 
founder of the first Babylonian empire, is one of 
the earlier monarchs whom we find taking a firm 
grip upon the affairs of the community He 
does It with the utmost politeness to the gods 
In an inscription recording his irrigation work in 
Sumena and Akkadia, he begins ‘ When Anu 
and Bel entrusted me with the rule of Sumer and 
Akkad ’ We possess a code of laws made 
by this same Hammurabi — it is the earliest known 
code of law — and at the head of this code we see 
the figure of Hammurabi receiving the law from 
its nominal promulgator, the god Shamash ” 
The reader should bear these w ords in mind when 
we come to speak of hloses 

Right through the history of the Babj Ionian 
and Assyrian empires, sajs ]\Ir Wells, “no 
monarch seems to ha^e felt his tenure of power 
secure m Babylon until he had ‘ taken the hand 
of Bel ’ — that is to saj, that he had been adopted 
by the priesthood of Bel as the god’s son and 
representative ’’ 

It was “ an act of political importance in the 
conquest of any cit j to carry off its god to become 
a subordinate m the temple of its conqueror 
Tins was far more important than the subjugation 
of king bj king ” Somelimes a conqueror was 
afraid of the god he had conquered ' In the 
Bible IS related (Sam I, v, i) how the Ark of the 
Covenant of the God of the I Icbrevvs was earned 
off bj the Philistines, as a token of conquest, into 
the temple of the fish god, Dagon, at Ashdod, 
and how Dagonfclldown andwas broken, andhow 
the people of Ashdod were smitten with disease “ 


§3 

History of the Early Hebrews 

F irst of all, let us confine ourselves to the 
secular and political history of the Hebrew 
race, as fascinating a history as is to be found 
anywhere We shall see how intimately Hebrew 
religion is bound up with it 

Let us go back to the date of about 1500 ot 
1400 sc It IS about that date we begin to hear 
of the Hebrews for the first time They were 
onginally men of the Arabian deserts We have 
seen something of the history of the Babylonian- 
Assynan empire, and vve shall see how many of 
the Babylonian and Assyrian myths and religious 
beliefs were, at a later time, taken over by the 
Hebrew wnters 

These are the people with whom vve arc con- 
cerned here, the people to whom vve owe the 
Old Testament, the people who displayed such 
religious genius We fix our eyes on the date, 
about fifteen hundred years before the dawn of 
the Chnstian era The land is the Land of 
Canaan, which we now know as Palestine The 
Hebrews were all originally meit of the Arabian 
desert, and vve have to picture them wandering 
with their flocks and herds, slowly drifting over 
into Palestine Tor about two centuries (about 
1400 to 1200 B c ) this movement goes on Many 
centuries before that date the patnarch Abraham 
had Jived in the city of Ur, in Chaldea 

It will be convenient if at this point we take 
up the story of the Hebrews as it is told m the 
Books of the Old Testament, disconnected!) , 
over lapping, and m repetition — difficult to piece 
together 

Discoveries about Abraham 

In the light of knowledge that vve have 
now It seems reasonably certain that Abraham 
was bom in Ur about 2000 d c , although 
we are not given m the Book of Genesis any 
preasc data to determine the age m which he 
lived, the conditions of Ins time, and the state 
of the land in which he lived For such infonna- 
tion we have to rely on modem research Wc 
are mcrcl) told m Genesis that ‘ the Lord 
said unto Abram, Get fhcc out of th) countr) 
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“JACOBS LADDER” 

(Photos bi Mr C L Tl'coUey, Director of the Joint Expedition of the British Museum and the Umversity Museum 
Pkiludelpl la, to Mesopotamia ) 


yACOBS LADDERS 

Mr C Leonard T\ooltey tmtes 
The Ziggiirat of Babylon has been 
made famous to us by the Bible story 
of tl e Toxeer of Babel and the con 
fusion of tong les, and it uas only ot e 
oj many for every great city of 
ancient Babyloi la possessed : similar 
staged tower and to day the ruins of 
tl ese are the most conspicuous features 
of tl e flat Eupl rates valley 

The Ziggiirat at Ur shown in tl ese 
iKo illustrations was a totier built in 
stages gitiig the effect of a stepped 
pyramid lead ng to a little shrine at 
the top dedicated to the patron god, 
the Moon Cod 

Of tl e top illustration Mr fVooUey 
writes ' Hat tins at the back of 
Jacob s Dream of the ladder going up 
into Htovcn ? (j4ro{> labourers are 

seat descaiding the stamcays ) 

The loscer illustration shows the 
steps to tie Throne of God ’ 
Tl ree stamcays lead up to the summit 
of the Ziggurat The House of the 
Mountain of Heaven ‘ was budt 
300 years before Abraham dwelt 
at Ur 
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and from thy kindred, unto a land that I ujll 
show thee” That land was Canaan 

Much study and research ha\c been gi\cn to 
the ongm and histoncal emergence of the books 
of the Old Testament bj many imestigators well 
qualified by specialised training in research and 
in Biblical cnticism Excavations and cxplonng 
expeditions hav^ been busy and have laid bare 
many very interesting facts, and supplied some- 
thing of a real background 
At Ur, for example, the Citj of Abraham, 
much new knowledge has come to light within 
the last few jears While, doubtless, there 
13 much that is purely mjthical about patriarchs 
like Abraham and Moses, their historical 
character is becoming clearer , certainly they, 
or some such persons, are not altogether mythical 
Probably they were not even the roaming Bedouin 
chiefs leading a sort of barbaric people such 
as some have supposed hlr C Leonard 
Woolley, whose experience in exploration 
and excavation work is very wide, believes 
that altogether the life of such a man as 
Abraham, at Ur, in the twentieth century BC 
was the sophisticated life of a citizen The 
elaborate conditions of domestic and national 
life of the period, it is now found, were 
astonishing and must affect our conception of 
the patriarch Abraham, for example The pre 
histone tombs at Ur, fifteen hundred years older 
than even Abraham, have provided revelations 
that are truly surpnsing We must make allow 
ances, Mr Woolley says, for antecedents very 
cfiiTerent irom those of the 5'ed'ouin tent- 
dwellers " From the beginning Hebrew 
customs and beliefs were coloured and in- 
formed by the traditions of a very old and 
very artificial non Semitic civilisation ” The 
excavations at many points touch more or less 
directly on the Biblical narrative Sometimes, 
indeed, “ mstead of the excavations throwing 
light on the Bible, the Bible has to be called 
in to explain the facts of excavation ” It is not 
impossible that “ by the accident of survival 
and the chances of discovery” further excava 
tion work will produce direct evidence of 
Abraham’s life at Ur of the Chaldees 

"Tie Book of Genesis gives no kind of con- 


secutive biography of Abraham It merely 
gives a few selected extant traditions of the 
patriarch’s life current among the Hebrews 
The narratives arc such as best illustrate the 
supposed origin of the Hebrew nation We 
do not know what moved Abraham to quit 
Ur of the Chaldees, but it seems clenr that 
he, or some other, did head a great mov cmenl of 
the Hebrews from Mesopotamia into Canaan 

Mythical Origins 

To keep our story clear we shall neglect the 
theory of some writers who believe that the 
patriarchs really stand merely for tnbal deities 
of folklore, or reflect the composite lives of 
semi-divine heroes, and that men like Abraham 
were not actual individual personages That is 
a theory which has no actual foundation, any 
more than as )et there can be established the 
existence of a veritable man Abraham Even 
if the Hebrews invented a mythical story to 
account for the ongm of their race they did 
no more than the Greeks and the Romans did 

Taking the Biblical account, we have to picture 
an Abraham to whom God promised the fair 
land of Canaan, and to his kindred, and to make 
of him a great nation He journeyed forth 
toward the south, but dnven by a gnevous famine 
he went to Egypt and sojourned there The 
pnnees of Egypt bring the report of the beauty 
of Abraham’s wife to Pharaoh, King of Egypt, 
who has her placed in his own harem In 
cowardly fear of his own life,” as Bishop Ryle 
puts It, ‘■Abraham jui^s that Saxai js his sister 
and does not acknowledge her as his wife In 
great dudgeon Pharaoh summons Abraham, justly 
reproaches him for the deception, and dismisses 
him and his belongings from Egypt ” We need 
not follow the subsequent narrative, derived 
from various sources , many difficulties and dis- 
crepancies strike the careful reader There are 
pictured, too, the lives of Isaac and Jacob — Jacob 
whose name was changed to Israel 

§4 

Moses 

H istorians say there may have been a 
little group of Hebrews settled m Egypt 
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wonders and promises of Yahueh’s 
help, Moses went about his task 
lie set about the task of leading the 
children of Israel into the land 
promised to Abraliam and his seed 
After long delay, when the reluctant 
Pharaoh was coerced by the plagues 
showered on Egjpt, Moses and 
his people were allowed to depart, 
they escaped to the Red Sea The 
pursuing Egyptians were drowned, 
and the miraculous preservation of 
the chosen people at the critical 
moment marks the first stage in the 
national history 

The Exodus Drama 

The long narration is m the Book 
of Exodus The number who set out 
from Egypt was “ about si\ hundred 
thousand on foot that were men, 
besides children, and a mixed multi- 
tude went up also with them , flocks 
and herds, even ^ery much cattle ” 
We shall not attempt any picture 
' lAJItrlfitpa«tngbyIitmbrandt\afiT(yi> of the e\enU of the fOTiy yiQTS m 

MOSES BREAKING THE TABLES OF THE LAW the wilderness— the drama of the 

migration of Moses and his trying 
cultural people And it is characteristic of the wife and son , Aaron, priest and colleague , and 
growing religion that, though his seat was still the crowd of squabbling tribes traversing the 
for centuries to be regarded as being on Sinai, desert m trial, disappointment, and rebellion, 
It was held that his * presence ’ could follow the to the goal of the promised land This was a 
people through the desert in the sacred Ark slow tribal migration — forty years At times 
which was plainly a device for carrying the we have to picture the Israelites leading a more 
mana of the desert into the land of the or less settled life in the country on the south of 
Canaanites Perhaps there was a piece of Palestine, and perhaps flourishing agncultunsts 
Sinaitic rock in the Ark — we do not know , but But already a number of Hebrew clans had 
we know that even after the promised land was joined together to fight a common adversary 
reached his presence still remained somehow we pass over that 



in the Ark which now became Israels central 
shrme The foni-ard step was significant As 
time went on Yahweh became more and more 
the God of Israel less and less the God of the 
Smaitic desert , and thus he gradually came to 
be identified with Israel s new land and to be 
regarded as the source of its fertility and the 
guardian of its borders ” 

At any rate, fortified by many signs and 


Moses the masterful leader and lawgiver, a 
supreme personality, whom many modem critics 
believe to be a definite historical character, died 
before he set foot in the promised land, the land 
of Canaan, he died on Mount Nebo, over 
against Jencho, and ‘ no man knows his 
sepulchre” He was an hundred and twentv 
jears ufd when he died ' H.s eje was not d,m 
nur his natural force abated ” At Mount Smal 
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he had delnered to his people the tables of the 
Ten Conamandments, and promulgated the laws 
and statutes that were to govern their h\es 

We do not know how much of the story of 
Moses IS legendary The result of Professor 
Garstang’s Palestine expedition and excavations 
(1932) seems to confirm the exodus out of Egypt 
at a date in the reign of Pharaoh Amenophis II 
(1447-1420 Bc) 

Joshua 

Meanwhile Joshua is appointed to succeed 
Moses, and he prepares to pass oxer the Jordan , 
the waters were miraculously parted and all the 
people passed over Joshua and his rude army 
— we have still the picture of a migrating people — 
now come up against the Canaamtes, a aviliscd 
people dwelling in flourishing towns protected 
by high walls , « was a axilisation already fifteen 



hundred jears old, with comfortable houses, 
government, trade, writing, and religion The 
Israelites compass and besiege Jencho, and we 
are given a list of the lands conquered and the 
land not jet conquered 

Professor Garstang’s recent discoveries at 
Jencho generally bear out the Old Testament 
account of the fall of that city According to his 
excavations and study of the geological strata, 
in addition to archeological work ok the walls of 
Jencho, there is revealed “undoubted evidence 
that the collapse of the walls was caused by an 
earthquake,” and that the city vvas stormed 
by invaders, and shows “ impressive traces of 
deliberate burning ” (See confirmation Psalm 
114, which IS undoubtedly the storj of an earth- 
quake*) “Excavations inside the ruins proved 
that although the city was burnt it was not 
plundered For amongst the debns of the 
houses, and in what was once the store rooms 
of the palace itself, were found the remains of 
wheat, dates, barley, and other foodstufis, re- 
duced to charcoal by the ternfle heat, and so 
presened to tell their storj 3000 jears later 
This afTords a minute conflnnation of the 
Joshua narrative ” 

The rude Hebrew people were soon adopting 
Camanite civilisation and mingling with the 
Canaamtes This produced the most profound 
changes in the life of the Hebrews They left 
their tents and began to build houses In a word, 
“after a time, m appearance, occupation, and 
manner of life the Hebrews were not to be 
disiinguvsVicd from the Canaamtes among whom 
the) lived ’ 

^\hcn the Hebrews first entered Palestine the) 
knew little of the W3}’3 of settled communities 


• Proffisor Canuns in a letter to the writes 

“ ith the n blical date approximitrly 1400 D C , a« 
basis ihe outl ne of the subsei]uent history of Israel 
in Canaan as narrated in the Ilooks of Joshua and 
Judges aeems to me after ten years of local inirsiiga- 
tion in (he course of which I hasc personally ctamincd 
eser} site and route involtcd to tie free from any 
raJica! atchxolopieat or topographical oljcftion On 
the other hand, the later dates aJtanced by mmlem 
theonsta lead at once into arcturolog cal dilTicullies 
tildes imolvini; d itortion of the narrative itself 
The owut aurtt) now rests witli tt>o»e who 

reyect the U It cal tradition 
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'Thej were, 
cNcn in the 
idealiscti Biblical 
accounts, a dis- 
united, untutored 
folk, amazed 
cNen hy the 
primitive civili- 
sation of the 
Canaanites Fate 
orders its mi- 
racles capri- 
ciously From 
such crude and 
unpretentious 
beginnings there 
were to develop 
sages and saints 
and prophets 
who consecrated 
the soil on which 
thej preached , 
a religion of tre- 
mendous power> 
from whose body 
sprang two 
others of endur- 
ing force and 
Vitality , and a 
literature of rare, 
spiritual quality, 
the autobi- 
ography of a 
God -intoxicated 
people 

‘ The entrance of the Hebrew tribes into 
Canaan completely changed their destiny Their 
outlook had been nomadic, their habits and 
customs largely bedouin They now became 
settlers on a fixed soil, acquired homes, took 
pnde m personal possession Everything m the 
civilisation of the land astonished their half open 
minds , the little towns and hamlets, walled and 
protected with fortresses, the fields and their 
abundant products, the weapons of war, especially 
the devastating, swiftly moving chariots, the 
implements and utensils of peace They watched 
and imitated They learned how to till 


the soil, to make 
garments, and 
to manufacture 
tools They 
began to pro- 
duce corn, wine, 
oil, and figs and 
to exchange their 
surplus for the 
products of Tyre 
and Sidon With 
new means of 
sustenance their 
population in- 
creased materi- 
ally They began 
to think of the 
future and to 
wonder about 
the past They 
learned the 
alphabet and 
though at first, 
perhaps, it 
served merely 
for a charm 
on a weapon ora 
name on a stone, 
;t was soon em 
ployed to record 
the lusty songs 
and the extra 
Ordinary deeds 
of legendary 
heroes ’’(Sachar) 

The Hebrews under the resolute Joshua pur 
sued theirslowsubjugation of the land , then they 
came up against the Philistines We must under 
stand that the Hebrews w ere often hemmed in on 
every side by other tribes Peaceful relations 
alternated with fresh wars and struggles The 
Philistines themselves were newcomers who had 
s-ttled along the coast m a number of cities At 
any rate, the Hebrew invaders had now to reckon 
with the Philistines They began a long and 
not very successful struggle The high spirited 
Joshua had experienced his first triumphs, but 


TABLE OF HEBREW DATES 


TIME OF ABRAHAM 

2000 BC 

MOSES AND THE EXODUS 

1250 BC 

FROM MOSES TO SAUL (f.rsi King) say 

250 years 

DAVID AND SOLOMON Rcigo - 1010- 

-933 BC 

UNITED HEBREW KINGDOM split mio iwo 

930 BC 

FALL OF ISRAEL KINGDOM 

721 BC 

FALL OF JUDAH KINGDOM 

597 BC 

FALL OF JERUSALEM AND 


HEBREWS EXILED 

586 BC 


Ihe £xik listed ebouf 50 years during 
which the PnesHy Code was formed 


JERUSALEM RESTORED FOUNDATION 
OF THE JEWISH SYNAGOGUE 
A HEREDITARY HIGH PRIEST 
becomes RULER OF THE JEWS 45B B C 

THE MACCABEAN REBELLION 415-16/ BC 

FAIL OF JERUSALEM AND 

DISPERSION OF THE JEWS /O AD 


The Philistines 
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thej are short li\ed Indeed \\e read in Judges I How the Philistines were at first smitten with 
and II of a melancholj catalogue of failures terror at the sight of the Ark. and of the great 

His men begin to lose heart and the people tend shout that went up from the Israci te host we 

to desert the worship of their own god Aahweh read m the first Book of Samuel 
for the worship of the Canaanite Baal and And when the ark of the co\ enant of the Lord 
Ashtaroth (Bel and came into the camp 

Ishtar) all Israel shout 

Joshuadies after ^ ^ ® great sho' 

h.s death the -i — ^ 'r - if ' IS T 

Judges become | ' 4-" W 'n' . -Mi thTpkhstm 

rulers of the people f f j " ' C I M f ll <! w\ 

Thej mix their I zl ^ I i i *— *he shout they sai 

nicemth the Phihs j- J ■'t i "d i’ijjT’ WTiat meaneth U 

hoes ™.h the H.. L f t J , IKW I s W Se ^ 

ntes md Kt fotth 5 d 'V I »- i- - .V« the Hcb™, > 

and became as they ^ ^ ^ iilaw i W 

ha\e alw'aj’S sub *■ stood that the ai 

sequenti} been a 1 iil ^ j fa, ^he Lord wi 

racally mt.ed 

people Under a '• jM cere afaud for the; 

senes of wise men •$!q|L' 3 PP^SN|p ^ ^ said God t 

and heroes thej '' j \ into thi 

wage a generally And the; 

unsuccessful and tDePorr^to / m ym^/m ®“* f,., ®® u"^ 

ne\-er ^e^v united THE ARK OF THE CO\ ENANT there tott 

ra 7 fa r e a™nat There no m.„of U,e Ark of the Coteoao. exua, and been anch . 

wanare against descr ptions of it arc not deta I«d but th j sculptured thing heretofore 

their enemies In representat on of the Ark on a wheeled esrrage from a \\oe unto us* who 


iBli 






{Dtpamunt «/ Antx^u ftts 

THE ARK OF THE CO\ ENANT 


all Israel shouted 
with a great shout 
so that the earth 
rang aga n And 
when the Philistines 
heard the noise of 
the shout they said 
\^’hat meaneth the 
no se of this great 
shout m the camp 
of the Hebrews ^ 
And the) under 
stood that the ark 
of the Lord was 
come into the camp 
And the Philistines 
were afraid for the) 
said God is 
come into the 
camp And they 
said Woe unto 
us * for there hath 
not been such a 


their enemies In representat on of the Ark on 


Woe unto us * who 


.uccessron they d‘S?^~ >“1 dehte, ue our 


conquered by the 

Moabites the Canaanites the Midianites and the might) Gods * these a: 


of the hand of these 
the Gods that smote the 


Phthstmes The story uf thee coufl CB of gyp^m et.th .11 the plsBue, m the vtldemeB 
, . . Be strong and quit >oursehes Ike men O je 

Gideon and of Samson and the other heroes ph,|,5„„„ ,, 

not sen ants unto the 

who now and then cast a gleam of hope upon ll c Hebrews as thej ha\e been to 50U qu t jour 
distresses of Israel is told in the book of Judges sehes like men and fight 

In the first Book of Samuel is told the story of And the Philistines fought and Israel was 

their Eteat disaster at Ebenezer in the da, «hen *'> <''■* "'7 man into hi. ten, 

. J t_ 1 “"O there x>as a serj great slaughter for there 

Ell was Judge Tins was a real pitched battle ^ ihousand footmen And the 

in which the Israelites lost 39000 (*) men a^v, of God was taken and the t\so sons of Eli 
They had prcnouslj suffered a reverse and lost Hophni and Phmehas were slain 
4000 men and then they brought out their 

most sacred symbol the Ark of the Cmenanl Now we come to the dramatic story of the 
of God (W ells s Out/irc o///jf/oo) three Kings Saul David, and Solomon 


Now we come to the dramatic story of the 
three Kings Saul David, and Solomon 


{To be eonUnued on pa^e 



TUT ANKII AMEN 

After a ff olograph by Mr Harry B rton of t! e \ttlropoltlan Alureum of Art Here \ork W orH eopyrigl i 
rtnttly reierved 

The Rrcitc^t archTolog cal event of th s century was the discovery of the tomb of Tut Anlsh Amen in 

Natleyof thcTouibsin The magnifcentequ pment of his tomb is described and illustrated in the te 

ITic cxcavatior of the tomb was earned out by Air Howanl Carter, in association with Lord Carnarvon 






Book l — {Conlmmd from page iS) 


SCIENCE AND 

Modern Thought 


CHAPTER II 

NEW LIGHT ON THE EVOLUTION OF MAN 


§ I 

I N this summarj of present-century develop- 
ments we cannot omit some reference to 
the new light that has been thrown on 
evolution problems In Book II the subject of 
evolution will be fullj dealt with , here we shall 
only refer m a general way to the advance of 
knowledge m this realm of science 
To begin with, and before we come to other 
problems of evolution, let us turn to new dis 
coveries relating to the antiquity of Man Here 
much new knowledge has accumulated quickly 
In an introduction to his important book, Neto 
Discoveries Delating to the Antiquity of Man, 
published in 1931, Sir Arthur Keith wrote these 
words " Such is the rate of advance we are now 
making in this branch of knowledge that m five 
years’ time my hand, or another’s, will have to 
add a supplementary volume to the new work " 
In a preliminary note on these discoveries we 
may glance backwards Anthropologists may 
sometimes differ on points of detail or in assign 
mg probable dates to fossil remains but there 
IS no doubt as to the great antiquity of man The 
ancestor of man when approaching the human 
standard in size of brain, arose soon after the 
commencement of the Pliocene period Let us 
say about 400000 jears ago He is called 
“ Dawn man” {Eaanthropus), and he was living 
in Sussex m the early Pleistocene Wc know 
little about Dawn man, but it is impressive that 


anthropologists with marvellous skill and tn- 
genuitj can tell us something of ancient man as he 
existed as far back as 200,000 years ago Such 
IS the skill of the experts that they can recon- 
struct the type of man from a few fossil remains, 
an unearthed skull, or even — sometimes too 
boldly — a single tooth 

We shall not encroach on a subsequent chapter 
to be devoted to the evolution of man, and there 
IS no need to debate the question of man’s 
emergence from a generalised stock common to him 
and the anthropoid apes The answer of science 
to that IS an emphatic yes It seems certain too, 
that It IS not from any living form of anthropoid 
(man like) apes that man took his origin Each, 
however, ape and man would /^tji to branch 
from a common stem on the t,l«i 3 tionaiy tree 
of life According to present estimates, Sir 
Arthur Keith says that separation from a common 
stem took place something like amilhonyearsago 

Perhaps it should be noted (i) that some 
authorities, like Keith, are of opinion that the 
Hommoid (tentative men) line diverged from 
generalised Anthropoids , (3) that others derive 
the Hominoids from a stock common to them 
and to tha Amhropwds , and (3) that otheia, 
like Osborn believe that the Hommoids broke 
^ay at a loner level-from a pre Anthropoid 
^nkeyeh or Simian stock These d.ffereLes 
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Tut Arikh Amen, tctfh its asiomAung conttnu 
almost tntact, by Mr Hoziard Carter {assoaated 
utilt Lord Carnarton’s expedition) in 1922 The 
whole ihnUtng ttarralize and a detailed description 
of the contents of the royal tomb titll be found in 
Mr Howard Carter's three toltime work, ' The 
Tomb of Tut-An1ih-Ameii' which contains 
hundreds of illustrations 

The youthful Pharaoh was politically an un 
important sotereign, and Ins fame only rests on 
the discotery of his tomb and its truly magnificent 
equipment In Tut Ankh-Amen's time the Kings 
of £s:>pl buned in secret places, in tombs 


hidden away fromhuman^ 
eyes, in vast rock hewn 
galleries in the face 
of the Nile cliffs knmin 
as the Valley of the 
7 cnnbs 6f the Kings 
Fien at a remote date 
many of the royal tombs 
had been discovered by 
robbers and plundered 
of their treasures 
Tul‘ htkh Amen teas 
a and pfoh- 

ably reigned about six 
years lie died nearly 
3400 \<’arj ago It 
took Mr IIoKOrd 
Carter eight seasons 
[October to April) to 
recover all the tnagmfi' 
cent treasures the royal 
tomb contained, how 
magnificent readers tnU 
learn from Mr Carter's 
fine description and 
photographs in the book 
referred to It teas a 
teonderful moment for 
Mr Carter when some 
excatotion work on the 
side of a small hillock 
m the Valley of the 
Tombs mealed a roofed- 
in passage, ten feet high 
and SIX feet wide , by 
and by there was dis 
closed the upper pari 0/ 
a dooncay , blocked, 
plastered, and sealed 
'It uas a tbnlhng 
moment,” writes Mr 
Carter “ Alone, sate 
for my natae work 
men, I found myself, 
after eight years of comparatively unproductive 
labour, on the threshold of what might prove to 
be a magnificent discotery Anything, literally 
anything might he beyond that passage, and it 
needed all my self control to keep from breaking 
down the doorway and investigating then ai^ 
there Was it actually the tomb of the 

King for whom I had spent so many years in 
search ? ” 

It was But even Mr Carter did not imagine 
what a great discovery it was to turn out to 

[Continued on page 70) 
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In the Tomb there were four golden shnnes (nested one wtlun another) the innermost one enclosing the 
sarcophagus The above photograph is of one of the outer shnnes with massive folding doors the panels wonder 
full> decorated with blue faience repeat ng magic symbols intended to ensure secunty 
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TUT ANKH AMEN S ARMCHAIR 


{Continued from poge 6?) 

be The doortia} he found led to the great 
Antechamber tcfnefi in turn gate access to the 
Sepulchral Hall It took oter forty months' tcork 
to clear out that royal tomb' II ^ cannot 
enumerate here the magnificent treasures found 
That takes three tvliimes In front of the actual 
biinal chamber there teas an immense gilt shrine 
like a golden teal! built to cater and protect the 
sarcophagus an enormous chamber {let enteen feet 
bs elnen feet and mne feet hi"h ) — from top to 
bottom If teas ot erlaid tcith gold and upon its sides 
there t ere inlaid panels of brilliant blue faience, tn 
thick uere represented repeated oter and oter 
the mame symbols tchich aoiili ensure its strfjigth 
andtaftls 

Iround the shrine there teere a number of 
funerary emblems and at the north end the 
leten magic oars the Ain" r-autd need to ferry 
hmitlf ecrott the trafm of the unden-orld The 
t alli of the chambers t ere decorated tnth bril'iantlv 
peinltd scenes and inieriptims bnllnnt tn their 
col Hiri *’ There teere also other ehamberi, or 
annrrri full if freaiurti 

Anon* the ireaiurrt fere the grrat golden 


mummy case of exquisite tcorkmanshtp , miniature 
gold coffins (that contained the ztscera of the King), 
etaboraiely mlaid tn feather design , the King s 
golden throne , beds carzed in solid ebony , and 
foot panels of ebony, tzory, and gold , such things 
also as the Ain^’j sceptre of gold and lapis lazuli 
blue glass , large cedar wood caskets mlaid and 
leneered with ebony and tzory with splendid 
schemes of ornamentation on the panels, made up of 
mullttuduious human figures tn ezery kind of action , 
beautiful alabaster zases , gold plated statuettes 
of dizimiies and numbers of ornaments of all 
sorts and silver and faience vessels But these 
are but a few of the things that could be enumerated 
The few illustrations we are able to give here are 
from Mr Carter s toUmes 



A 


am Ds aiAiR rimomd prom thf 
TOMB or JU"! \NKH AMIA 


Thi« imiM cha r ptoUJ ly ih^ K ng » uhrn ■ cJ IJ •« 
cancel of «(<on> inJ inlmi with itor> ll (ut ■ntrlone 
anil florsl ilf%icci of rmboiicJ c'JfJ on lh« panri* of the 

arm$ 
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SCENE IN MINIATURE PAINTING UPON THE RIGHT SIDE PANEL OF THE PAINTED CASKET 


“ the Kirjg w leptesented slaughtering his northern or Asiatic enemies The l^ho!e mass of this orna- 
ment, like that of the left panel is made up of multitudinous human figures m every kind of action The King 
IS shoivn in his chariot drainng his bow, his sheaves of arrows rattling at his sides, and the slam falling under him 
as before a pestilence ’ (Carter) 


{Continued from page 66) 

Arthur Keith says “What will Mr Taungsand 
Mrs Taungs be like when v.e have been so 
fortunate as to find them ? Professor Dart (the 
discoverer) expects them to be upright beings like 
ourselves and more man-Iike than any known 
anthtopoiA, whereas \ expect that they vnW prove 
to be just rather big-bramed anthropoid apes ” 
He thinks this human-like ape came upon the 
scene after man’s emergence was an accomplished 
fact “ In bnef, the discovery at Taungs has 
given us not a human ancestor but an extinct 
cousin of the gorilla and chimpanice ’’ 

World-Wide Discoveries 

A final answer, howev-cr, to the question, 
“Where did man emerge?” is not yet pos- 
sible ; more data must be forthcoming first 
Some authorities are in faiout of Asia^ man's 
place of ongin Meanwhile the con>ergmg 
cndence of man’s emergence has come from 
widely scattered countries 

It appears that "there was a time when 
Palestine was inhabited, just as Europe was. 


by that uncouth species of humanity we call 
Neanderthal man ” The Neanderthal species of 
man is an eictinct species widespread in Europe 
probably some 250,000 years ago ,* he was a true 
Homo, but with Simian characters " swarming 
in the details of his structure ” In “The Robbers’ 
Cave” in ihe hills, situated high up on the 
northern side of a ravine 01 erlooking the Sea of 
Galilee, there was discovered in 1925 the 
“ Galilee Skull ” of Neanderthal type The 
discoverer, Mr Tumlle-Petre, “ by a fortunate 
turn of the spade earned the history of Palestine 
far beyond the oldest records of Egypt or of 
Babylonia— to a time when that part of the East 
which much later became known as the Holy 
I^nd was the home of a strange and primitive 
type of humanity ” 

Wo pass from Palestine to China Here, too, 
recent fresh discmenes were made near Peking 
in 1928 and 1929 The Peking man has been 
named “ Sinanthropus " (Peking man) and Sir 
Arthur Keith remarks “the discoveiy of this 


Some authorities would place the date farther back. 
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primitive type is one of the most important events 
which have marked the opening up of man*s 
early history ” It equals m importance the 
discovery of Java man {Pithecanthropus — Ape- 
man, discovered 1892), of the Piltdovvn Man 
(Sussex, 1911-12), and of Neanderthal man 
The date is early Pleistocene, which means an 
antiquity of towards a quarter of a million years, 
according to geological reckomng Peking man, 
on the opposite side of the world, existed about 
the same remote period as the Piltdovvn man in 
Sussex, representing " one of the earliest and 
most generalised forms of humanity known to us 
at present " 

Another astonishing discovery which must be 
mentioned was the " London ” skull, unearthed 
in LeadenhvU Street, London, while the founda- 
tions were being dug for Lloyd’s in 1925 Once 
more we quote Keith “Many and jnteresiing 
as are the discoveries which have been made m 
all parts of the world, I wuuld give the pride of 
place to one made at home ” (the one referred to) 
The specimen belongs to the Piltdovvn breed of 
men, a lineal descendant “ It is possible that 
Piltdown man does represent the early Pleistocene 
ancestor of the modem type of man He may 
well be the ancestor we have been in search of 
during all these past years ’’ 

Sir Arthur says ‘ modern type of man,” other 
discoveries being of extinct species The world 
has seen a succession of human types which have 
become extinct , and man’s exact relation to the 
apes remains to be settled In Pithecanthropus 
we have v being approacliing the threshold of 
htimanitv , m Heidelberg Man (discovered 1908) 
perhaps m the same genus, a massive, chtnlcss, 
ape like ;aw , in the Peking man, a being on the 
point of crossing the threshold , in Piltdovvn man 
the essential features of hutnanity are evident — 
verv near, bir Arthur Keith savs, to the 
ancestor lliat anthropologists have long been 
m search of, the ancestor of modem races of 
mankin 1 

Me riuj note tlut all the discoveries men- 
tiined have t*eeiv made Vvithm the last thirty 
Wars, with i! e exception of Java tnan , not one 
« f llvem.i f courve, vvai known to Charles Darwin 

n.e u-a'th IV yrt yottng, and povvilK startling 


discovenes are in store We have now the 
evidence of an almost world-wide distribution of 
primitive stocks of mankind The ascent of man 
IS assuredly becormng more and more clearly 
deciphered and his pedigree traced 

§ 2 

I ET us try to bring this into some kind of 
chronological order One can frame no table 
of agreed dates No such thing is possible, so 
widely do authonties differ, for various factors 
enter into the calculation and so much is con- 
ditional But appronmation is sufficient to 
impress us with the vast periods of time involved 
in the successive steps of man’s evolution The 
earth is estimated to have existed Uio thousand 
million years Life first appeared on earth (as 
some estimates put it) three hundred million years 
ago The geologic li/e period of the earth is 
reckoned at one thousand million years But it 
IS only one-thousandth part of that time, that 
IS to say, only something like one million years, 
since the emergence of man’s first ancestors 
from a generalised stock common to them and 
to the anthropoid apes The generalised anthro- 
poid hominoid stock is supposed to have diverged 
into three main branches, one branch J-ading 
towards man, another towards the gibbons the 
third towards the higher apes, namely the gorilla, 
the chimpanzee, and the orang On the whole 
the gorilla is our nearest living relative 

In regard to dates four points should be noted 
(1) the position or grading of this or that type 
in the evolutionary senes is a question for the 
anatomist, who bases his judgment on skeletal 
characters, especially tho«c of the size and 
slupc of the cranial cavity where the brain lies 
(2) The age, on the other hanil, is determined 
by the geologist who bases his judgment on the 
nature and position of the deposits in which 
the remains arc found, on the associated remains 
of other creatures, and, m some cases, on traces 
of man's handiwork (3) *1 here is great quanti- 
tative diversity in the remains , iluis there are 
many skeletons of Neanderthal Man, hut only 
two troken I’lltdovvn skulls (4) lattic attmimn 
reed as vet l>e paid to estimates of age in terms 
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ON THE TRAIL OF ANCIENT MAN 

The photograph is of an expedit on carax-an led by Dr Roy Chapman Andrews m the sand dune country 
southofTsagan Morin Mongol a Some authoniies suppose the home of the remoteancestorsofmon tohave been 
in Northern As a 


of yeais but it is important not to mix up the 
figures gitcn by different explorers For the 
proporiioris of time in the tanous cases are of 
more talue than the figures as such, and the 
proportions are obscured if its figures are taken 
from different experts 

'\\e hate to imagine a growing tree of life 
from uhosc mam stem at long intervals 
branches spring and also one branch from 
another branch These branches represent di 
tergent lines of e\oIution 

Beginning uith the emergence of mans first 
ancestors o\er one million years ago we make a 
jump to about 600000 years ago when Ptf/ie 
canlhropus the Erect made his appearance 

Perhaps 100000 years later there arose and 
we find Eoanl) Topus, a being approaching the 
threshold of humanity 

Another long interi-al of tens of thousands of 
years and then wc find the Neanderthal race, 
httng in Europe, for a period extending o\er 
more than 100 000 years, continuing to near the 
end of the last Glacial epoch 


Homo Sapiens 

This Neanderthal race is dispossessed say 
50000 years later by Cro Magnon man— the 
first Homo sapiens 

The present interpretation of Neanderthal man 
looks upon him as a separate and peculiar 
speaes of man which died out during or soon 
after the Mousterian penod ” (Keith) He was 
ancestral to modem man and had retained, as 
Lull says an unusual share of ape like traits 
He existed as we hare seen during the Old 
Stone Age Here again there is no well defined 
chronology There is o\erIapping m these vast 
periods and our chronology does not apply to 
anything more than restricted regions Also the 
Old Stone Age gradually shades into the New 
The Neanderthals were the first cate dwellers 
«ere perhaps ousted b> Cro Magnon man,’ 
»ho had adranced from the confines of Asia and 
Europe to Mestem Europe He nos a great 
advance on the Neanderthal type 

It IS just because ca\e man dwelt m cates and 
buned hrs dead that anthropolopsls hare beef 
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able to get so complete a knowledge of anaent 
man The predecessors of Cro-Magnon man, 
the Neandertha] race, “ occupied the plains, 
plateaus, and mer drifts of Austna and Germany, 
Spain and France and England The remains of 
their stone industries and flint making camps are 
found in the great n%er dnft deposit near Heidel- 
berg, in the ancient n\er dnfts of Cromer on the 
East Anglia coast, and on the higher and imddle 
nter terraces of France and England This 
nomadic life in the plains, plateaus, and terraces 
lasted perhaps for 600,000 years, if A\e can trust 
the glacial records Then at the onset of the 
third great glaciation from Scandinai, la began the 
ca\e penod ” (OsbomJ 

The Care-dwellers 

The second ca\e dwellers, as we hate re- 
marked, were the Cro-Magnon race, the true 
Homo sapiens In their structure and their work- 
manship ihej reteal fine qualities, and ttc see 
the beginning of man’s cultural evolution The 
Cro Magnon man, or man of the cate penod, 
lited between the third and fourth Ice Ages— 
Mj, about 50,000-30,000 jears ago Says Pro- 
fessor Rowland Angell “ There is certain!) no 
reason, culturall) speaking, why we of the 
twentieth centur) ad should be ashamed to 
claim kinship with and acknowledge jndcbied- 
ness to that sturd) pioneer stock," the stock 
whence modem nun sprang The typicallj 
human pliase of evolution had begun These 
cave men were men of modem t)^^. »n size and 
psttem of Itrvn oqusi to the present day Tor 
vtrj minj thouvands of jears man has been sub- 
ttaniialh the same kind of phpical being as he 
IS lo-dj) , 

The conditions of life for these cave men were 
hard It was mtenselj cold, and in the middle 
of the OM Slone Age the) were dnven from ihcir 
f pen-air nomadic life to the rockv shchers and to 
caverns for protection against the oncoming lee- 
ct M I Uvtt of the great Scandinavian glaocrs 
TIjtv clad tVm.*eI»es in skins , fhe) were un- 
acq raintfd wi*h agnculturc ; thev lud no 
d fireslK sfuma*! , tirfy were fimtcn. fiwlers, 
*n«! r*‘>ert-cn, Imrg an aaire, stfenuwis life 
It wav dav of t}<e cave-l'car anil ilie cavr-l«>n. 


the hj'^sna, the mammoth, and the woolly 
rhmoceros, the red deer and the wild horse, on 
which the hunter fed They had no timber huts, 
no buildings of any kind, and cultivation of grain 
or vegetables was unknown 

k\e may speak of them as " splendid sav’ages," 
but before the beginning of the New Stone Age 
they had developed remarkable intellectual 
qualities and an artistic abiht) The latter may 
have been first aroused bj the open-air nomadic 
life of the plains and open vallejs, while a more 
leisured life in caverns may have fostered in- 
telligence They reverently boned their dead 
There is no doubt about their artistic gifts , 
strikingly abundant cave drawings and paintings, 
m many colours, have remained to proclaim 
the fact The cave walls were decorated with 
engraved and painted representations of animaU, 
done with wonderful faithfulness, freedom, and 
spmt The art of painting and sculpture had 
Its birth in the imagination of the Cro-Magnon 
race Twentj-five thousand years ago they 
occupied a large part of western Europe But 
long before that date the three-colour paintings 
of animals discovered m a cave near Santander, 
in Spam, were made They are said to be fifty 
thousand jears old 

Dawning Civilisation 

In what is onlj a short summary wc shall not 
enter further upon this interesting phase of the 
dawning of mtcUcctual and spintual life among 
the Cro Magnon race of caie-dwellera Illiilc 
tlicj lived in Western Europe we see the first 
manifcstatiofTof the arl<stic spirit, arising from 
hifihlj developed mcnial'faculties 

These men of the cave penod had at first little 
InowkxJge of fiir, and no knowledge of bronze 
or iron, their tools were shapctl from stone; 
but as a medium of evprcSsVion they bccam* 
familiar with the use of modelling cbv , adepts in 
sculptunng stone, m engraving and painting 
from models TJjcir cavern vvalli, covered with 
drsigrs of Iveautifullj finished work, sliow wfut 
remarkaWe technique they aajuirrd In I’n}- 
fesvor 0>l«om's reemt bonk, t/av Jinn to 
/kinumit, the reader will find the nVMt favci- 
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nating descnption of the caverns in the Pyrenees 
and Dordogne regions 

The cold of the last glacial period passes away 
about 13000 years ago, and after a transitional 
interval a penod of prehistonc civilisation, 
opens “ The prehistonc civilisation of western 
Europe is now accelerated by the successive 
arnvals of new races of man bringing new arts 
and industries from western Asia, where pre- 
histonc civilisation was far more rapid owing 
to the increasing andity of the country and the 
absence of forests The amvals from the east 
and from north Africa bring the micro flint 
industnes (13 000 b c ) and the Neolithic art of 
agriculture , later the copper and bronae indus- 
tnes, and finally, 600 B c , iron ” (Osborn) 
Thus, continues Dr Osborn, “ withm a penod of 
8,000 years our ancestors armed m north- 
western Europe and Scandinana and passed a 
long hunting stage of evolution with only flint 
implements, through all the Neolithic phases , 
through a superb development of the art of both 
flint and bronze , and into the culminating 
penod of the age of iron " 

From Ape to I^'Ian 

Science cannot m its present state give a full 
and explicit answer to the question what bio 
logical processes have transformed ape into man 
Was it all a mere mechanical affair, a matter of 
changing anatomical structure changing environ 
ment, adaptation, and changing habit ? These 
things in themsches would not change anthropoid 
apes into human beings In the evolution of 
man from npe what plajed the part of the human 
brain? Sir Arthur Keith answers, “We who 
believe that man has been evolved are certain that 
the power which moulds, shapes, and modifies 
the human bod) is not situated outside the bod) 
but IS an inherent quality of its living flesh ’ 
But he adds, “ Far be it from me to claim tliat 
science can, in its present state, return a full and 
explicit answer to the question ” One day, 
perhaps, science may be m a position to explain 
how humanitv made its exodus from apedom 
Ever) year secs an increase of our knowledge of 
the biological processes of the human body If 


the present progress continues. Sir Arthur Keith, 
in a vein of humour, says, “ books which are 
sealed to us will he open to our successors of 
AD 50,000” A longish time to wait 1 
“ Before we can determine whether it is 
possible for man and for the gonlla to come 
independently by their structural adaptations 
to posture^and therefore by their resemblances 
—It IS necessary to know how Nature has changed 
the anthropoid into a human form In course 
of time we* shall know how such changes are 
effected , they are effected by means which are 
released by living protoplasm during the develop- 
ment of a fertilised egg he it human or anthro- 
poid Habit and environment may elicit the 
qualities which are inherent in living brain and 
muscle, but habit and environment cannot 
endow living muscle or living bram with qualities 
which are not already bom m them The clue 
to the nse of humanity lies hidden m that great, 
almost uncharted field of knowledge which covers 
the transformation of the fertilised human ovum 
into the grown man and woman Until these 
unknown temtones are explored and conquered 
It IS idle to ask why we who were Eocene Tarsioids 
have been chosen to be men and women, while 
another Tarsioid ended as the goggle eyed 
Tarnut spectrum of Borneo ’ 

There remains the question what is it m the 
brain that makes one animal higher ” than 
another, and what relation has the brain itself 
to intellectual” powers^ Sir Arthur Keith 
makes the statement that in brain equipment no 
advance has been made since the Cro Magnon 
Man of 30000 years ago, modem man has 
made no advance m brain equipment since then 
‘ Beyond a doubt the brains of the Cro Magnons 
were in size and pattern the equal of the best 
modem Before we come to this question let 
us see how the evolution theories of to day stand 


§ 3 

point we note, then, 13 that man is far 

niorc ancient than he was supposed to be a 

wupic of Jeadfs ago, and h.s mmal doielop- 
"J^Iooer H., onnes, o.th iho erelot.onary 
Powss becomes more and more clear This 
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leads men to speculate about the future Osborn 
expresses a personal view when he writes “ We 
have discovered that races, ‘ species,’ and stocks 
of man arise in the same manner tliat races, 
species, and genera arise among other mammals 
A burning question of tlie present da> is whelber 
man is destined to rise or to fall, and many and 
varied answers are being attempted The 
rise of primitive and uncivalised man is subject 
to the same laws as those which prevail through- 
out the animal kingdom, until human civalisation 
steps m and interferes with the natural order of 
things Thus when man begins to specialise and 
human races begin to intermingle. Nature loses 
control It appears that the finest races of man, 
like the finest races of lower animals, arose when 
nature had full control, and that civilised man is 
upsetting the dmne order of human origin and 
progress Several recent writers on the subject 
of the future rise and development of man, among 
them Bury, Inge, and Conklin, take a decidedly 
pessimistic view They are no doubt under 
the inEuence of the shock of the great World 
War, which they regard, and m a measure 
rightly so, as a calamity of the first magnitude 
in contrast to the optimism of the Victonan 
period ” 

Professor Osborn goes on to illustrate modem 
race deterioration, attributing it to vanous causes 
“ Race deterioration appears to prevail through- 
out the world to-day Our policy seems to be 
that of care for the individual neglect for the 
race This doctrine of mdividuahsm, so ram- 
pant everywhere, is the greatest deterrent to 
racial progress The future rise of man is 

intimately related to that of the special race to 
which he belongs This is true not only of his 
physical nature but of his mental and spiritual 
nature as well — they too depend on the mental 
and spiniual ascent of the race of which he is a 
unit Every race has a different kind of soul — 
by soul IS meant the spiritual, intellectual, and 
moral reaction to environment and to daily 
cxpcnence — and the soul of the race is reflected 
in the.soul of the individual that belongs to it 


Tilts racnl soul is the product of thousands of 
years of past cxpcnence and reaction — jt is the 
essence or distillation of the spmtinl and moral 
life of the race , - Racial ronscious/jcss js not 
pndc of nee, but proper respect for the best 
qualiljcs and characteristics which each race 
possesses . , , 

*M\hen our underatanding of the spiritual, 
intellectual, and moral, as well as phj'sical values 
of races becomes more wide-spread, the course 
of the rise of man to Parnassus will again take an 
upward trend and the future progress of the 
human race will be secure ” 

On the importance of the respective qualities 
and clnractenstics of individual races Sir Arthur 
Keith has expressed similar views in his Rectonal 
Address, Ihe Place of Prejudice (1931) 

Mr II G Wells, among modern thinkers, is 
one of those w ho dissent from a good deal of all 
this lie has a different point of view He 
believes that good would result from racial 
mingling , he 1$ m favour of “ one human com- 
munity ” Until that comes about Air Wells 
foresees a continuation of trials and dangers 
Nevertheless he believes in progressive cmlisj- 
tion and its accumulating life and power At 
the conclusion of his stimulating recent book, 
The Work, Wealth, and Happiness of Mankind, 
he wnfes 

" What IS the culminating effect of a survey of 
history, of the science of life, and of existing 
conditions ? It is an effect of steadily accelerated 
growth in power, range, and understanding 
AH these things lead up to us — and how could 
they seem to do otherwise ? Progress con- 
tinues in spite of every human fear and folly 
Men are borne along through space and time 
regardless of themselves, as if to the awakening 
greatness of man ’ 

But we are going somewhat beyond the scope 
of this short summary , maybe, however, it has 
served to throw out some hints for thinking 
minds 


{Continued on page So ) 
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Suppimem Illmtrating 

PRE-HISTORIC SCULPTURE, PAINTING, AND DRAWING 



1 Rcl ef panels on the b rth house of Is s at Dendera Egypt dep cting Is s feed ng her son Horus the father 
Os ns and Ra the highest God offer ng a gift 

2 Mass ve carving in the Mortuary Hall of Rameses II at Kamak Eg>pt 

3 Carings adorning the wall of the Temple of Hathor at Abu S mbel Egj-pt as they appear when viewed 

from the h 11 

4 Rel ef from the palace at Ashur Nas n n nth century b c Assyna 

5 Rel ef/ronj Harpy tomb n Xaniho. prrdaW»or of many other Hypam tombs of the fouith and fifth centutv 

6 Complete fr eze of the Theatre of D on>sus at Athens Greece n century 


'J^HE arts and crafts vi Egypt tiere highly 
dnehped »« remote antiquity From the First 

to the Thrty first Dynasty marhed a history of 
oter 4 ooo (The date of the First Dynasty 

ts not certain xihtle one authority xcould date the 
first Pharaoh at about 4 000 n c another places 
If 3 000 years earlier than that Tie Pyramid 
Age ts about 3 000 to 2 500 J3 c ) 

Ifost people t ho knota something of the wo® 

I tficence of ancient Tl ebes and Kamak and oiler 
marvels of anaent Egypt are probably lessfamthar 
tcith tie cmlisation and arts of ancient As^na 


^ tune zenen vie extent 

of their splendour tias a matter of doubt It ts 
one of the most remarkable facts in history, as has 
leeh s«,d tha, the records of an empire like 
Aeeyna so renoiened for t/s poieer and eiv,!, sal, on 
,/ou/deeer hare been so entirely lost earn the eery 

f 

« mueh of Its ancient splendour Us an and crafts 
If* great buildings and palaces fh, 1 ^ , 
monmnents of „s anaent hnps Us iLarT fT 

•meribed books and the hfe of U e Asss-r ^ ' 

hna. of Greece and dtJe 
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Exact chronology oj 
these far off times ts ^ 

unsettled but tee knoto f 

that before the time of 
Assyrsa and Babylonia 
the Sumerian race had 
dezeloped a high 
avilisation They 
trere perhaps the earliest 
people to form real 
nties in this part of the 
world, or indeed in any 
part of the world 
and their origin is 
mysterious 

The monumental ^ 
sculptures of Assyria 
and Egypt still remain 
a living force and in 



fluence Excavations _ 

at Nippur one of the PRE HrSTORrC ART OF THE CAVE-D^VELLERS 

r.f n„},^ It was nthepenodwbenmenl>-e<lincates 50 e»>©>Mr»8go that the> made the 
ancient cities oJ naoy* to^-ards p cture pa m ng The lUustrat on of the Re ndeer is reproduc^ 

lont a unearthed from a three colour pa nting d sco^efed on a \ 'atl in a C8^e at Dordogne Southern 
, , , France (See page 74 > 

evidence of a city com 

munity existing there at least as early or 5 000 earlier dale than anything tee knoto of in Egypt 
B c , and probably as early as b 000 Bc an The Egyptians hushed their money and art on 

temples and on the 
tombs of dead kings 



and Baby lor lans and 
AssyTtans on their 
palaces which in a 
sense were regarded 
as sacred edifices the 
kings being representa 
tives on earth of tleir 
deity MTien building 
a palace or temple the 
Assyrians had a similar 
ceremony to our laying 
of the foundation stone 
and exeaialors have 
found cylindrical tubes 
covered with writing 
placed tn little niches at 


roljchrome p 
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the corners of the foundations, faciti" the four points i 
of the compass As historical records, the bas- 
reliefs from Babylonia and Assyria haze proied 
of priceless zalue, preserting for }« records of 
historical facts that othertcise tcould not haze been 
hnozcn 

In other directions priceless examples of decora- 
tiie art, the finest pieces of engrazed metal iLork, 
exquisitely painted zases and jo on still exist to 
speak of the aclnezement of these ancient peoples , . 

some of their outline dratcings are not surpassed ' 
by modern art Each phase of cizilisation has 
produced its ami form of art The ancient Greeks 
brought sculpture to a point of perfection and 
physical beauty tchich has nezer since been sur^ 
passed. 






JCourlfiy of iht flluitralid London fftitt 
A survival of ^I>ce^^an ornament of 3 ooojears 
ago A funerary amphora found to contain charred 
bones with tno brooches and mo stick>pms of iron, 
then a precious metal 


BEAUTIFUL VASES ILLUSTRATING THE ART OF 6,000 YEARS AGO 




A beautiful alabaster N-ase show* 
me a natural pattern of pe> ish-whi tc 
and brown Along wth the s-ase 
illustniied opposite it clearly 
demonstrates the highlj adsanced 
stage reached bj pre histone art 
m Northern Persia 


. Pcraian ibex bowl datme 
back to the period of Hissar 1 
(about 4 woe) The horns of 
the animal eodosetheiMn^yrnbo’l 
and the branch shaped enclosure 
ma> represent forest 



[Photo ffarry Burton 
An alabaster %-ase beautifully 
caned with ornament and an 
incised inscnption cosered with 

‘i?? of 

1 ut-Ankh-Amcn a Tomb 






\ UECONbTRlCTION OF THE mas 

teimthropm trectus 

A^rdms to ‘^ir Arthur Keith PnUcantfr bus was a l,^.„ w 
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ditj A\l otgamsm^ 
tend to resemble their 
parents 

2 The fact of vana 
tion No U'o organisms 
are exactly alibe Thus 
the resemblance between 
parent and offspring is 
not absolute Further, 
some tariations at least 
are inheritable 

3 All organisms pro 
duce more offspring than 
can sumie If all or 
esen half, the ^oung 
eien of the slowest- 
breedmg knowm animal, 
the elephant, were to 
come to matunty and 
themseh es reproduce, 
the whole globe would 
in a limited time become 
packed with elephants 
WTule what would hap 
pen if all the millions 
of eggs of etery sea 



GIRAFFES FEEDING UndtneooJ Pmi 


According to the pre Darwinian theory of natural selection advanced by 
the French naturalist Jean Baptiste Lamar^ the giraffe acquired its long neck 
through long eontmu^ efforts to reach the foluge of acacia trees, upon which it 
likes to feed This theory is now discredited 


urchin came to matunty 

baffles imagination! Thus, among the mdi called variations or mutations They hate been 


viduals of every species there is of necessity a 
struggle for cvutefice— -not necessanly a conscious 
struggle, but none the less a real competition in 


called the organism’s expenments in self-expres- 
sion, and they are the raw materials of progress 


effect 

The conclusion to be drawn is this — that those 
mdivjduals which possess variauons helping them 
in the struggle will on the whole survive, while 
those which have varied in the opposite direction 
will on the whole be killed off Those that 
survive vnll reproduce the race and by the opera- 
tion of heredity their offspring will tend to resemble 
them — in other words, will tend to possess the 
same favourable variations This process Darwin 
called nafiirol selection 

Natural selection may thus be compared to a 
sifting of the individuals of a race, a sifting which 
results m the race coming to consist only of such 
individuals as are best adapted to their emironment 

For the moment we shall neglect the various 
kinds of “ selection ” that have been distinguished 
and dcscabed, for a good many facts have been 
discovered since Darwin’s day Evolution de- 
pends on new departures, new peculiarities, 
divergencies, freaks, sports, “ a Uule more of 
this, a little less of that ” — m short, organic or 
constitutional changes These are teehmeeUy 
7 


Lamarck's Theory 


Lamarck, the great French naturalist, died in 
iSag at which date Charles Damm was only 
nine years old l^marck’s theory of the method 
of evolution was different from that of Darwin’s, 
and in its original form is abandoned Lamarck 
taught that the great factors in evolution were to 
be looked for partly m the action of the phy’stcal 
conditions of life, partly m the use and disuse of 
bodily functions m other words, m the effects 
of habit For example, the giraffe acquired his 
long neck by his efforts to browse upon the 
foliage of acacia trees To avoid intricacies we 


Ml,. x^aiuarcKian theory broadly 
That theory does not command assent now 
It IS not believed by the best authonties that 
individually acquired characters are transmitted 
to the offspring, or are cumulatively “ fixed ” 
.n .h, of ge«n.no „3 I. ,s no. b=l,e,ed. 
« ,o soj tho, neenun. for .he b,g fee 
n.ered.tj Some peoihenUes of an mdildua! 
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are heritable, others are not By inheritance 
we mean the transmission of characteristics from 
one generation to another 

By the big facts of heredity we mean the facts 
that account for the ongm of new qualities, new 
departures, new speaes Heredity in its wide 
sense is the relation of organic continuity between 
successive generations In the narrower sense 
there would still be heredity though evolution 
stopped , m the bigger sense there could be no 
evolution without heredity 

Inheritance means the transmission of quali- 
ties, or characters, from one generation to the 
next Among the individuals of a species some 
new quality or variation may spring up , if that 
in the long run helps the individuals of the 
variation species in the struggle for existence, it 
ivil! surviie, and be reproduced m the race it 
becomes fixed It is here, then, that natural 
selection comes in 

How do "Venations ” Anse? 

Natural selection is a sifting process, sifting 
the mutations, or variations, that anse , those 
which are in the “ nght ” direction are preserved 
That is to say, mutations favouring the survival 
of the " fittest ’ are perpetuated , their qualities 
become the inheritance of the race These 
mutations, or >anations, must arise before natural 
selection can get to work , natural selection, as 
J B S Haldane puts it, can onlv act when it 
finds variations to act on ^Vhlch raises the 
question llow do these spontaneous vana- 
tions anse ? 

Before we can begin to consider that un- 
sohcd problem we ha\c to turn to a particular 
branch of knowledge that was not even known 
m Darwin’s day, some of jc not even known 
at the beginning of the present century 
Suppose instead of asking /iok do variations 
anse, wc ask tchere do thc> ongmate ? AVhat 
IS the genesis of hereditaiy vanations I 


§ 2 



l>egini as a single fertilised cell, which gives 


use to other cells, which continue to divide 


and grow until the whole complex structure 
of an individual is produced The activities of a 
many-celled organism, like the human body, are 
the CO ordmated effects of the activities of the 
component cells Every cell has an individual 
life , as the late Sir Ray Lankester puts it 
“ chose animals and plants which are built up of 
many cells, of many varieties, may be considered 
as (ximposite organisms — cell-states or com- 
munitt^ in which the individual cells, all derived 
from one original mother cell, are the citizens, 
living groups and habitations (tissues) havin» 
their different occupations and capacities, carrying 
on distini^ operations, and working together for 
the common good, the ' life,’ as we call it, of the 
individual plant or animat which they constitute ” 

Protoplasm has been called “ the physical 
basis of hfe ” , it is the substance in us which 
“ lives,” and protoplasm is the basis of the cell 
In the development we see the protoplasmic 
germ cell gmng rise to other cells, then organs, 
then finally organism Every new lift typically 
begins With the fusion of two germ cells, one 
paternal and one maternal Our complex bodies 
thus spring from one single cell In most cases 
this single cell, the fertilised egg cell, is formed 
by the orderly union of two cells, one paternal 
and one maternal — m animals the sperm and 
the ovum 

It IS important for what we are to say about 
inheritance to remember that in the development 
of the body some of the germ cells remain apart , 
keeping by themselves, they are the originators 
of the future reproductive cells of the mature 
animal The egg cell is the mother of all the cells 
in the organism, the future reproductive cells 
included In the fertilised egg cell " the rich 
inheritance, the fruition of ages ” is somehow 
condensed The new knowledge that has come 
to us in recent }eara is that the germ cells hold 
the secret problems of heredity 

A Big Puzzle 

Wc are trjing to avoid intricacies so that 
tlie umnstructed reader may not be smothered 
in the meshes of too many details , guflicicnt 
to saj, then, for the present, that the cell 
contains certain minute rod like !)odics called 
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Chromosomes, which m their number, si7e, shape, 
and probablj structure, areconstantand character- 
istic for each species The chromosomes carrj 
in some material form what arc called the genes, 
and the jmes in the germ-plasm control the 
appearance of definite characters m the offspring ; 
It IS belicied thej cart) the hcreditarj factors 
This IS new knowledge, discoacred in compara- 
tncly recent jears 

In the text-book to which wc hive alr«adj re- 
ferred, Haldane and Huxlej remark “Thelatest 
advance m general biology has been the discovery 
that inheritance takes place bj means of separable 
units, generally known as unit factors or gen« 
It IS effecting the same sort of revolution m our 
biological tlunking that Dalton’s realisation of 
atoms as the units composing chemical substances 
did for chemical thinking a hundred ^ears ago ’* 
Now let us turn back to the subject of Natural 
Selection As we have seen, natural selection 
can only act when it has variations to act on , the 
tanoliow in the germ plasm (that part 

of the organism which is transmitted to its 
descendants in reproduction) What have 
biologists to say about hoto these spontaneous 
variations arise ^ How do mutations come 
about 5 How does the distinctly tteto arise ? 
How did new species come into being ^ 

Without any beating about the bush one has 
to saj that such questions cannot yet be answered 
We must relegate them to the unsolved problems 
of biologj The biologist will tell you that the 
cell may be justly regarded as the microcosmic 
unit of life, a little world Like man, it is fear- 
fully and wonderfullj made , it is only in the 
present generation that biologists have come to 
know what complex little worlds cells are In 
barest form, let us put it down in this way 
The cell is a living thing with a life of its own 
Each individual life begins as a fertilised cell 
Fertilisation consists in the union of two cells 
The two cells which unite are called gametes 
(marrying cells) 

Both cells contain certain minute bodies called 
chromosomes 

Each adult individual has two sets, or pairs, 
of chromosomes (one coming from the father, 
one from the mother) 


In a human being the number of chromo- 
somes m these two sets is forty-eight 
*1 he chromosomes contain the genes 
The genes are the units which control the 
appearance of definite cliaracters in the offspring 
The} arc called the factors of heredity 

How Variations Originate 

WTiat follows on fertilisation is a very intri- 
cate affair and some patience is required of the 
student who would understand The science of 
Mcndelism is a comparatively new science, and 
with the other individual sciences will come 
within our range m another section of this work 
Meanwhile we must try to indicate, shortly and 
generally, the answer that is given to the questions 
we have raised The problem is bound up with 
the gametes, or rather we should say with the 
chromosomes which contain the genes, or unit 
factors of hcredit} In fertilisation and subse- 
quent development there comes about a great 
distribution or reshuffling of the unit factors, 
which we may liken to the reshuffling of a pack 
of cards , m the result the individual comes by 
Its own particular inheritance Let us take a 
pack of cards, imagine the various cards being 
spontaneously shuffled and reshuffled, arranging 
themselves m combinauon and recombination 
in this tiny cell workshop, a cell which 
measures no more than of an inch m 

diameter — picture that and, roughly, you are 
looking on all these unit factors building up the 
hereditary nature of a new individual that is 
to be lou will readily understand that there 
are great opportunities for many new and 
vaned permutations and combinations in the 
chromosomes No two organisms are quite alike 
As Professor Julian S Huxlej sajs, all this 
jnachmei} — and far more than we have indicated 
—can be seen through the microscope “ The 
chromosomes have the property of staining very 
deeply with various dyes, and so being readily 
visible , and every stage of the process has been 
mmutelj described for manj different animals ” 
The following passage from an essay on 
heredit} by Professor Huxley may suggest the 
idea to the reader 

To be brief we may say. first that all the 
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characters of a species are controlled m their 
development by definite units or factors, which 
can be handed on from parent to ofTspnnjj 
Secondly , that all such factors are present m pairs, 
one being derived from the father, the other from 
the mother Thirdlj, that when the reproductut, 
cells are formed, the two members of a pair 
separate from each other, so that each sperm or 
each ovum must contain one member of a pair, 
but cannot contain both , and, finally, that different 
unit-facrore are inherited independently of each 
other, so that, by making the right senes of 
crosses, we can build up new races or varieties 
of animals by combining factors for characters of 
different existing breeds All kinds of characters 
have been shown to be inhented b> means of 
unit factors 

The answer to the question, then. How do 
variations or mutations originate? is that they 
are the result of the reshuffling of the units — 
utut factors contained m the chromosomes — and 
a recombination of them m new arrangements 
An alteration tn the hereditary constitution ts called 
a mutation, and the biologist will tell }ou of many 
mutations that have been demonstrated tn 
animals and plants Heredity is thus bound up 
with variation Every one knows that all Iivuvg 
things vary That is to say, the different in- 
dividuals of a species differ from each other It 
seems to be clear, that onl> through the fact 
of variation is evolution possible 
Three Problems 

But biologists arc, so far, unable (o solve 
three problems While mostly agreed that 
chromosomes carry the hereditary characters, the 
biologist does not know the nature of genes or 
units which control the appearance of definite 
characters Nor does he know the manner in 
which the genes influence development Nor, 
again, the waj m which mutants of genes anse — 
m other words, tclty or hoto new characters arise 
All he does know is that the reshufflings we 
have described are actual occurrences 

The germ cell is a living creature in a single- 
cell phase of being and it may be that Us varia- 
tions are the outcome of a primary quality of 
Jiving creatures, inherent in the germ-cell — the 
capacity of making experiments m self expres 
smn It has been suggested that the changes 
in the germ cell which give rise to mutations 


are due lo "deeply saturating cmironmenlal 
changes, such as a change of climate or in 
irradiation with gamma ra)s,” or due to some 
other factors, but we need not pursue this 
problem further here One thing we maj saj 
biologists tell us that “ there is little use^Iness 
in speaking of variations as * fortuitous ’ unless vve 
mean to emphasise the fact that they are usually 
unpredictable , or unless vve mean, as Darwin 
meant, that they arc often the outcome of a com- 
plex of imperfectly known pre-conditions ” • 

5 3 

W E see, then, that new qualities and nevv 
characters, variations and mutations, are 
due to the activities of the chromosomes in the 
germ cells These variations are thrown up, 
we do not knowhovv , when they are forthcoming, 
then natural selection steps in to take a hand in the 
game Some of the vanations and mutations 
sumve and are perpetuated, but not ail~onlj 
those, as we have said, which favour the sunival 
of the fittest for their environment become part 
and parcel of the inhentance of the race 
We see how different, then, this modem cell 
theory and the theory of natural selection are 
from the Lamarckian theory of evolution, which 
attnbutes the process of evolution partly to 
environment, and partly to the use and disuse of 
bodily functions, that is to habits 

And yet we cannot say that these nevv doctnnes 
are proved up to the hilt , no one can prove, with 
scientific certainty, that natural selection alone 
IS the one thing that explains the method of 
evolution There is no question as to the reality 
of evolution, but no theory that claims to explain 
the origin and nature of species is proven That 
mystery is not finally solved So, after all, vve 
may bnefly turn to what is called ‘ creative 
evolution ” It is not to be brushed aside as an 
impossible theory As we have remarked, 
Henn Bergson published his famous and much 
discussed book Crealiie Eiolution in 1907 
Beigson holds that there is some onginal ‘ vita! 
impulse * (his doctnne of flan rital) behind the 
evolutionary process 

(To be continued on page 129) 

• Thomson and Geddes Oulhnes oj General Btalogy 
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§ X 

The Moon 

T I IE moon is so ver^' much nearer to us than 
any other heavenly body that we havea re- 
markable l.no\\ ledge of it, In a sense, the 
largest telescope brings the moon to within fifty 
miles of us. There can be no doubt that the moon 


is a dead world. Seen 
through a telescope, it has 
all the appearance of a 
dead world; it has no water 
or tvater-vapour, and seems 
to have no atmosphere ; 
if it ever had an atmo- 
sphere it has probably 
long ago lost it. The 
absence of atmosphere on 
the moon is partly respon- 
sible for the beautiful 
appearance it presents to 
the telescope. There are 
no nvilight effects, and 
the shadows cast by the 
mountains and crater walls 
are exquisitely sharp. 
Even in a small telescope 
the characteristic lunar 
features start into view 
wth extraordinary clear- 
ness. For the same reason 
the temperature changes 
on the moon must be very 
violent. An atmosphere 
acts both as a shield and 
as a blanket; during the lunar day-time its 
naked surface is exposed to the direct force of 
the sun’s rays ftlling on it, and during the 
lunar night the accumulated heat is radiated 
unhindered into space, so that the variation of 
temperature is ettreme, and far greater than 
anything knotrn on earth. 

And in the total absence of air and rvater and 
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Now through the passing^ 
cloud she seems to stop 
Now up the pure ceru)ean 
rides sublime 

Wide the pale deluge floats 
and streaming mild 
O er the skied mountain to 
the shadowy \ ale 
While rocks and floods reflect 
the qiuvenng gleam 
The whole air whitens with a 
boundless tid** 

Of siUer radiance trembling 
round the world 

The moon is interesting 
to us precisely because it 
IS a dead world It seems 
to show how our otvn earth 
or any such cooling globe, 
will develop jn the remote 
future We do not know 
if there was eter an} hfe 
on the moon, but in any 
case, Jt cannot have pro- 
ceeded far in development 
At the most, >ve can 
imagine some strange lowlj 
forms of vegetation linger- 
ing here and there in pools 
of heavy gas, erpanding 
dunng the blare of the 
sun's Jong day, and frozen 
rigid during the long 
night 

atirosphere, there can be no sound on the moon Origin of the Moon 

for sounds arc merely air waves , nor an} visible Meanwhile, suppose we ask How was 
movement, no floating dust, no scent, no she bornT The moon is a satellite of the 
twdigJit or blue sk} , no twinkling of the stars earth, and was bom of the earth of which 

a changeless ^nd eiernall} silent world she once formed pari — as our planet, the 

A dead World — but for i« a glonous spectacle earth, was bom of the sun of which it 
When the sun has sunk below the honzon, then once formed pan The earth, on the tidal 
the moon Is the Queen of Night Wc Have all theor)* eTplaincd elsewhere, originalcd as 
eapenenetd the mape spell and the m>‘stenous the result of a tidal gravitational attraction 
glamour of moonlight — how it softens and blots of some star passing the sun and drawing 
out the hatsh ouilinca and detail of nun) objects out nebulous arms or filaments of matter 
Out stand out crudeand tare in the glare of sun- from the gaseous sun, on Ojcsc out drawn 
light she Oiruws over e\er}thing her silver swirling gascoas masses there arose condensa- 
inantle, the stillness of night enluncing the lions or knots which dctjclied formed the liquid 

or solid core of the future planets, among them 
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the earth. There is l 
general agreement 
among astronomers 
about that, although 
not unanimous agree- 
ment. The other 
satellites of the 
planets, like the moon, 
must. It is supposed, 
ha\e ongmated by 
some such type of 
process as had pre- 
viously brought about 
the birth of their 
parents. A huge 
mass of molten matter 
uas dratvn from the 
parent globe and, 
whirling round 
rapidly, formed into 
the smaller globe 
which we call the 
moon. It starts on 
its independent 
career, becomes a 
satellite of the earth 
as the earth is a 
satellite of the sun. 

Thus the moon accompanies the earth m its 
annual journey round the sun, just as the 
satellites of Jupiter and Saturn accompany 
these planets. 

The moon makes a complete revolution 
round the earth in one month. As it rotates 
round its axis m the same period, it ahvajs 
presents the same face to us. It travels round 
the earth at a veloaty of 2,270 miles an hour. 
As the moon is not self-luminous, but illunu- 
nated by the distant sun, as a thin crescent, 
when it is “ joung,” only a small portion of 
the illuminated surface is turned towards the 
earth ; when it is “ full ” the ivhole surface 
(turned towards us) is presented. 

A. RtmaikaMe Spectacle 

Looked at through a telescope the moon is a 
remarkable spectacle, and remarkable, too, the 
photographs mc haw of its surface, with every 


feature mapped out, as if it were a map of 
England instead of a photograph of the moM— 
Its plains and craters, tnanotoe. and mountain 
ranges 

There is nothing on the moon analogous to 
the gradual changes on the earth’s surface pro- 
duced by weathering, although the temperature 
changes may produce slight disturbances due to 
contraction and expansion. Nevertheless sl,ev,t 
i-anations of tint have been noticed m cerum 
areas, and it has been suggested that these m 
be due to the growth and decay of some low 
form of \egetauon brought into eustence by 
water vapour or carbonic acid gas exuding from 
the intenor through cracks in the neighbourhood 

The surface of the moon is a volcanic Wilder' 
ness, airless and waterless. Seen through a 
telescope its surface is pitted with innumerable 
craters of vanous sizes. These craters consist 
of a circular wall surroundmg a central depres 
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of iniles across The constitution of both is 
still mj’stenous The tail alu-aj-s points awaj 
from the sun, and would seem to be due to some 
repulsive power from the sun operating on the 
head of the comet 

Now light Itself exerts a pressure on anj'thing 
on which It falls, and it maj be the sun’s light 
that IS responsible for the tails of comets When 
a comet is advancing towards the sun its tail 
streams behind WTien a comet is receding from 
the sun its tail goes on before it But when the 
tads are studied more closely, it is found that 
this explanation does not wtirk It is certam 
that something besides light pressure is 
involved, although light pressure mav plaj a 
part At present no satisfactorj explanation 
can be given of the formation of comets* tails 
W e seem to be m the presence of forces new 
to us 

Although the bulk of a comet is so enormous. 
Its mass is ver) small This can be prored bv 
notiang that a comet when passing near a 
planet, such as Mars, does not appreaablj 
disturb It If It had a mass comparable to its 
siae It would exert a verj marked gravitational 
efTeci on an> planet near which it passed We 
conclude that the earth is at least a million rimes 
heavier than the biggest comet This fact is 
sufliacnt to show that the head of a comet cannot 
be a vast solid bod) Man) auihonlies consider 
that It IS composed of a «hoal of meteors, which 
arc stou) bodies of various sizes some being as 
small as a pea and some weighing a few ions 
There are vast swarms of these bodies journenng 
round tl»e ru i 


A Remarkable Comet 

The theory that the heads of comets are 
actual!) swarms of meteors is supported bj the 
histor) of a certam remarkable comet known as 
Bicla’s Comet In the Januarj of 1846 tlus 
comet was seen to dmde up into two parts At 
its next appearance, in 1852, the division between 
the parts had great!) increased In 1858-59, 
when it was again due, it had disappeared 
Another appearance had been calculated for 
1872, but the comet still refused to appear 
WTiat did occur was a magnificent display of 
meteors, and it was found that the orbit of this 
stream of meteors was the same as the orbit of 
the vanished comet This fact certaml) seems 
to indicate that the comet was, in whole or part 
composed of meteors But from what we know 
of the constitution of meteors and of the heads 
of comets it is doubtful whether the two can be 
identical We have to confess that the nature 
of comets sull remains m)‘stenou 5 

CHAPTER IV 

THE DEEPER PROBLEMS 
OF ASTROXOMY 
§ ' 

T he questions we have leftover to deal with 
in this final chapter on astronomv arc con- 
cerned with the cvuluiion the life hutor), 
and the death of stars As Fbmmanon the 
distinguished French astronomer puts it in 
«p3cc there are boUi cradles and tombs In 
the heav ens there are nebulous masics stars, and 
star svs tms in ever* «iage of evolution young 
«tars stars in their pnme life, and stars, dart 
and dead that have run iheircoiry 
To refresh th^ reader's roemorv le* ls recaH 
one Or two th ’'gs iljt have l>cen said m p»cvious 
chapters ard frst as to the ages of th- stars *’ 
Plamlv, a'l we know as to that tt depcn<ie*'t on 
t*-e calaibUons as rr n^mert r James Jeans 
te'ii ut tha* the ages of the s.a's can be cs ima'cd 
from the i~*prrvuon if_t t^-c l_as rad** Lpo 1 
them,** r-it *v wc es’ima c age of 2 tree ffcr*- 
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of miles across The constitution of both is 
still mysterious The tail always points atvay 
from the sun, and would seem to be due to some 
repulsive power from the sun operating on the 
head of the comet 

Now light Itself exerts a pressure on anything 
on which It falls, and it may be the sun’s light 
that IS responsible for the tails of comets When 
a comet is advancing towards the sun its tail 
streams behind When a comet is receding from 
the sun its tail goes on before it But when the 
tails are studied more closely, it is found that 
this explanation does not work It is certain 
that something besides light pressure is 
involved, although light pressure may play a 
part At present no satisfactory explanation, 
can be given of the formation of comets’ tails 
We seem to be m the presence of forces new 
to us 

Although the bulk of a comet is so enormous, 
Its mass IS very small This can be proved by 
noticing that a comet when passing near a 
planet, such as Mars, does not appreciably 
disturb it If It had a mass comparable to its 
size It would evert a very marked gravitational 
effect on any planet near which it passed We 
conclude that the earth is at least a million times 
heavier than the biggest comet This fact is 
sufficient to show that the head of a comet cannot 
be a vast solid body Many authorities consider 
that It is composed of a shoal of meteors, which 
are ston) bodies of various sizes, some being as 
small as n pea and some v^elghIng a few tons 
There are vast swarms of these bodies journeying 
round the sun 

^\hen a meteor encounters our earth, the 
friction of Its passage through our atmosphere 
IS usually sufRaent to vaporise it completely 
The meteor then becomes the brilhant object 
known as a “ shooting star ” Meteors enter our 
atmosphere at an average speed of about twenty 
^ five miles per second, and the fnction produced 
at ihis^spccd is sufficient to raise the temperature 
of the meteor some thousands of degrees 
Occasional!) a meteor, or a fragment of a meteor, 
finds Its wa) to the surface of our earth These 
arc the “ meteontes ” that ma) be seen m our 
museums 


A Remarkable Comet 

The theory that the heads of comets are 
actually swarms of meteors is supported by the 
history of a certain remarkable comet known as 
Btela’s Comet In the January of 1S46 this 
comet was seen to divide up into two parts At 
Its next appearance, m 1852, the division between 
the parts had greatly increased In 1858-59, 
when It was again due, it had disappeared 
Another appearance had been calculated for 
1872, but the comet still refused to appear 
^Vhat did occur was a magnificent display of 
meteors, and it was found that the orbit of this 
stream of meteors was the same as the orbit of 
the vanished comet This fact certainly seems 
to indicate that the comet was, in whole or part, 
composed of meteors But from what w e know 
of the constitution of meteors and of the heads 
of comets it is doubtful whether the two can be 
identical We have to confess that the nature 
of comets still remains mysterious 

CHAPTER IV 

THE DEEPER PROBLEMS 
OF ASTRONOMY 

§ I 

T he questions w e hav e left o\ er to deal with 
in this final chapter on astronomy are con- 
cerned with the evolution the life historj, 
and the death of stars As Flammanon, the 
distinguished French astronomer, puts it, “ in 
space there are both cradles and tombs ” In 
the heavens there are nebulous masses stars, and 
star systems m every stage of evolution , joung 
stats stars m their pnmc of life, and stars, dark 
and dead, that have run tiieir course 
To refresh the reader s memory let us recall 
one or two things that have been said in previous 
chapters , and first as to the ‘ ages of the stars ” 
Plamly, all we know as to that is dependent on 
the calculations of astronomers Sir James Jeans 
tells us that the ages of the stars can be estimated 
from the impression that time has made upon 
them, ‘ just as w e estimate the age of a tree from 




9a 


OUTLINE or MODERN BELIEF 


a number of sub divisions of its stems, or of nngs 
m Its cross section ” There are three pnnapal 
methods of estimating the age of the stars , we 
shall not go into them in detail, for that would 
take us bejond our purpose, which is to keep 
clear of too many technical details 

We hate seen that it is generally beheted that 
stars are bom in nehul-e of the type of the great 
extra galactic nebuls “ in these nebulx we 
are watching the birth of stars, the transformation 
of an inchoate mass of gas into an * island uni- 
terse’ of stars” Whence, how, or when the 
nebulffi came is not known , but Jeans presents 
us with a table of reasoned calculations based on 
facts that arc generally accepted, and he con- 
cludes “The abote table suggests that the 
sun s age must almost certainly be between five 
and eight million million years, and m all prob 
ability between seven and eight” He adds 
' Stars are like children in that their weights give 
a fairly good indication of their ages, although 
no doubt a good deal must be a}lc»cd foe itidi 
vidual peculiarities ” There would appear to be 
stars which are very much older, and others very 
much younger, than our sun, but the la^er 
number appear to be of about the age of our sun 

Vast Ages of Time 

One is impressed by the slowness of astro 
nomical events It seems that practically no 
great change has taken place in the heavenly 
bodies in recorded times ^Vhen the earth was 
bom the sun was very much the same as it is 
noil’, and has remained in ail essential respects 
during the whole of the earth’s existence For a 
time when it was not so we ha^e to go back *0008 
before the birth of the earth, to the time when the 
sun was one hundred times its present weight 
That weight, it is calculated, represents the limit 
It could ncr hate been to be the star it is 

Professor Eddington thinks the age of the sun 
might be ten million million )ears. , on the other 
hand, it might be much less , we Ime just gi\en 
Sir James Jeans’s estimitc 

How can we imagine such %-ast penodsofttme * 
How can wc picture c\cn one million million 
jears? Tliai would be fi\c hundred times the 
past age of the earth if wc reckon the age of the 


earth, as is probable, at 2,000 million jears It 
IS o\er three million times the total penod that 
man has existed on this planet ^Ve ma) repre- 
sent these times by an image taken from Sir James 
Jeans, that felicitous imentor of images “ Take 
a postage stamp and stick it on a penny Now 
climb Cleopatra’s Needle and laj the penny flat, 
postage stamp uppermost, on top of the obelisk 
The height of the whole structure may be taken 
to represent the time that has elapsed since the 
earth was born On this scale, the thickness of 
the penny and postage stamp together represents 
the time that man has lived on earth The 
thickness of the postage stamp represents the 
time he has been civilised, the thickness of the 
penny representing the time he lived m an 
uncivilised state Now stick another postage 
stamp on top of the first to represent the next 
five thousand jears of civilisation, and keep 
sticking on postage stamps until jou have a pile 
as high as Mont Blanc ’ 

In this Kay «e may amve at an image af 
1 000,000 million j ears, and see it in relation to 
the time during which man has existed Accord- 
ing to vanous authorities we might put dowm the 
following figures 
The sun has existed, say — 

8 million million years 

The earth has existed— 

2 thousand million years 

Age of life on earth — 

3 hundred million jears 
Age of man on earth (?) — 

jeo thousand years 

Civilised man has existed xo thousand jears 
The Sun’s Energy 

Inconceivable to our imaginationasthe astrono 
mical time scale is, the stars are not eternal 
Neglecting the technical details of Sir A S 
Eddington’s chapter on “ The Age of Stars,” 
in his book Stars and Atoms, we may quote 
the following paragraph 

* Since wc cannot well imagine an extraneous 
source of heal able to release itself at the centre 
of a star, the idea of a star picking up energy as 
It goes along seems to be definitclj ruled out 
It foUates that the star contains hidden 
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It the energy nhich has to last the rest of its 
life'' 

As ■\\e ha%e seen, there are different methods 
of determining the ages of the stars , one is the 
contraction hypothesis That hypothesis snp 
poses a fall of the matter to^\ards the centre 
of th'e star, and heat, in this ^^ay, is made 
available as a result of the gravitational potential 
energy being converted into heat The contrac- 
tion theory, for reasons v\e have already given, 


IS not now accepted, if it vvas ever generallj 
accepted , it is found to be ‘ hopelesslj 
inadequate " 

Another hjpothesis, as w e know , rests on the 
supposed 'innihilation of matter in the star's 
interior, and the consequent gradual radiation of 
the star’s energj into space , the energj is 
released in the inlcnor of tlie star That cnerg) 
comes from the electrons and atomic nuclei , 
atoms are annihilated or broken down, and it 
maj Iw that there is also a release of energy by 
a regrouping of the electrons and protons in 
the atomic nuclei, in other words, in ihe trans- 
mutation of elements In this way the 


transmutation of the elements is realised m 
the transformation of radio active substances, 
radio active substance being a substance whose 
atoms are breaking up 

This hypothesis we have described has its 
difhculties Professor Eddington concludes 
** There is considerable evidence that as a star 
grows older it gets nd of a large fraction of the 
matter which originally constituted it, and 
apparently this can only be contrived by the 


annihibtion of the matter The evidence, 
however, is not very coherent, and I do not think 
we arc in a position to come to a definite decision 
On the whole, the hypothesis of annihilation of 
matter seems the more promising ” 

Stated in a simple v\ay by Jeans ‘ As a star 
ages those elements which arc most short lived 
disappear first while the most permanent atoms 
survive the longest Phis is equivalent to saying 
that its most energetic generators of radiation 
disappear first, while the atoms which persist 
into the old age of the star are but feeble 
generators of radiation It follows that as a 
«tar ages, ns av erage rate of generation of energy 






TWO NCBULi^; SUGGESTIVE OF TIDAL ACTION 

(As Sir James Jeans saj’s thej are sery probably under one another s tidal influet)ce ] 
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per unit mass decreases 
And, of course, since its 
radiation is produced at 
the expense of the matter 
It contains, its mass also 
decreases ” 

If ue pursued this sub- 
ject of stellar energy further 
we should have to consider 
the question of cosmic 
radiation, which is known 
to exist in space and which 
does not come from the 
tntertor of the stars It is 
suggested that this sup- 
posed cosmic radiation may 
be a source from which 
stellar energy is replenished 
But that theory has, as jet, 
no confirmation 


A Star’s Lipe-Story 

I N hi8 book Slarf and 
Atoms Professor Edding- 


ton writes “ Twenty years 
ago stellar evolution seemed 
to be verj simple The 
stars begin by being verj 
hot and gradinll) cool dow n 
until thej go out On 
thisvnew the tempcritiire of THE 

a star indicated the stage of cv ohition that it had 
reached " He tells us that it is not so simple as 
that To-daj « seems likclj that “ densitj 
would be a more direct entenon of evolutionary 
development than temperature " A star of high 
dcnsitj IS a star that has its atoms packed closelj 
Its mass is in a rclativcl) small volume 'Hie 
word " mass ” means, of couric, the quanfii} of 
matter tn a {<articular volume \ thmg mav 
change m size, or volume, that is, expand or 
contract, but the “ mass,” that is, the quantitv 
of matter in it, maj remain the same 

I here an. stars of such dcnsitv that a piece of 
lead compared widi their substance would be 
hkc a cobweb In the voungcsi stage a star « 



{Photo 1 trkn Oijmutov 

GREAT NEBULA IN ANDROMEDA 

'cr> d.llmc , condensing out of nebulous 
imtcnal, /tom that stage it contracts and sleadilv 
tnereases ,n densitj A star condenses to a stage 
"here It IS no longer a gas lhatistosaj its 
molecules no longer hare perfect freedom of 
Bremen. On the thcor, of atomic dis 
^cgration „e hare to imagine atoms stripped of 
•ter elecrrona, that is, atom, disintegrated fr« 

w ?.ii:t:,;trnro"f 

fall, into „,e ^lass of stam called '■ Gt„t"°""’ 
account of their great size .» ‘ ^ 

tenuous, or diffuse Ther’are il 

hejarctliererj joungest 
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light and licat for millions of millions of jcars 
to come " 

We must not suppose that more thin i mere 
fraction of stellar radiation stnkcs the earth in 
the form of sunlight and starlight, or other forms 
All but an infinitesimal fraction of radiation 
ivanders awaj into space, travelling ever omvards 

Running down 

“ Ullimatclj 1 time must come when cverj' 
atom which is capable of dissolving into radiation 
will have done so Ihe universe is like a clock 
which is running down, a clock which, so fie as 
science knows, no one ever winds up, which 
cannot wind itself up, and so must stop in time 
It IS at present a partiallj v\ound-up clock, which 
must, at some time m the past, have been wound 
up in some manner unknowm to us By studying 
the mechanism of the clock, and noting the 
length of spring which is still coded up and the 
length already uncoiled, we can estimate the 
length of time the clock has still to run and the 
length of time since it was wound up, but we can 
obtain no evidence as to the way m which it vvas 
originally wound up and set going 
“The universe cannot have originated by 
chance out of its present ingredients, and neither 
can It have been always the same*as now For 
in either of these events no atoms would be left 
save such as are incapable of dissolving into 
radiation , there would be neither sunlight nor 
starlight, but only a cool glow of radiation 
uniformly diffused through space This is, 
indeed, so far as present day saence can see, the 
final end towards which all creation moves, and 
at which It must, at long last, arrive ’ (Jeans) 

A Star’s Life-Story 

In short, then, the life-story of a star is this 
Each star or sun is first, as a young star, very 
tenuous, and m its motion of rotation gradually 
condensing, it becomes a deep red colour It 
grows older, becomes much more dense, accom 
panted by a change of colour from red through 
yellow to white and blue With increasing age 
It IS denser still, but now it is cooler It is now 
dark red It continues to shrink We are 
thinking in millions of years “ As the ages 


pass away these tendencies continue, and the 
stir Mcadil) retnccs its former sequence of 
colours, but more slowly and at a reduced rate of 
shnnking When it is approaching the jellovv 
stage It 11 in the condition of our sun, and has 
been living for seven million million years, but 
It has by far the greater part of its life to 
come ” 

As density increases the star’s atmosphere 
undergoes certain remarkable changes, which 
the astrophysicist will explain to you He will 
perhaps say “ In the >oung suns the atmosphere 
consists of numerous lighter elements and com- 
pounds that can exist at relatively low tempera- 
tures , m the somewhat older suns — intensely 
hot — the atmosphere contains only the lightest 
and simplest atoms (such as hydrogen and 
helium) , m the old red suns there are heavier 
elements and vanous compounds ’’ He will 
startle )ou by explaining the amazing density of 
some of the aged suns He will tell you, for 
example, that a cupful of material from one of 
these old red suns if weighed on the surface of 
our earth would scale twenty five tons What 
we have to think of then is simply this m the 
course of its long, long life of millions of years a 
star goes through many vicissitudes 

To recapitulate As a young star the sun was 
diffuse, an extremely rarefied mass of gas Then, 
blazing hotter than we can imagine, it goes on 
through sons of gradual change It shows 
increasing density, and therefore shrinks through- 
out Its life , it loses mass and therefore lumin- 
osity , at length its temperature begins to fall 
“ until at last the star degenerates into a cold, 
dark, dense body, and swims out of our ken 
altogether ’’ Thus our sun is on the road to 
extinction By that time— say, a million million 
years hence — the human race will not be here to 
see It, unless human beings have adapted them- 
selves to a temperature of about 30° C lower than 
now— “ seas and rivers will be frozen packs of 
solid ice” Terrestrial packs of solid ice that 
will not glitter under the rays of our sun, for we 
left her a cold dark body swimming out of our 
ken mere has she gone > Has she passed 
dorvn the “ main sequence ” belt of cooling stars 
and joined the band of “ nhite dnarfs,” so cold 
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as to become invisible ^ Shining, if they shine 
at all, only by reflected light ^ 

The Final State 

What are these white dwarfs, which are com- 
paratively abundant m the stellar universe ’ 
One of them is known as the Companion of Sinus 
Tor a full account of the Companion of Sinus we 
must refer the reader to Professor Eddington’s 
Stars and Atoms It is a star of incredible 
density We may quote a paragraph from the 
book mentioned ' We learn about the stars 
by receiving and interpreting the messages which 
their light brings to us The message of the 
Companion of Sinus when it was decoded ran 
* I am composed of material three thousand 
times denser than anything you have ever come 
across , a ton of my material uould be a Jittle 
nugget that you could put in a match box ’ 
What reply can one make to such a message > 
The reply which most of us made in 1914 was, 

‘ Shut up Don’t talk nonsense ’ ' 

But there w no " nonsense,’ for since 19:4 a 
theory to account for the state of the star has 
been worked out ‘ it pointed to the possibility 
that matter in the stars might be compressed to a 
density much transcending our terrestrial ex- 
perience ” So the message of the Companion of 
Sinus was no longer dismissed as nonsense, and 
It seems that matter at least two thousand times 
denser than platinum exists in the stellar universe 

The white dwarf stars, then, represent the 
utmost limit of contraction , the great majonty 
of their atoms are stripped bare right down to 
their nuclei, ind therefore emit abnormally htlJe 
radiation , the free electrons, no longer bound 
up in the atoms, arc left and arc immune from 
annihilition The white dwarf sta^e is the end 
of a star’s life as a bnlhant luminary , and, we are 
told, c^c^y star must ncccssanly end its career 


as a white dwarf It is “ hot,” but only m its 
infenor, where its molecules are moving speedily , 
the surface temperature falls gradually to zero 
Says Eddington ” Because the star is intensely 
hot It has enough energy to cool down if it wants 
to , because it is so intensely cold it has stopped 
radiating and no longer wants to grow any 
colder We have described what is believed to 
be the final state of the white divarf and perhaps 
therefore of every star ” A star that has reached 
that stage is invisible * like atoms in the 
normal (lowest) state they give no light ” 

We have not discussed the whole story of white 
dwarfs, for there are stars that may begin as white 
dwarfs, but we must leave the story here 

No Absolute Certainty 

It remains to be said with respect to the 
theories we have been dealing with that there 
IS at present no absolute certainty , the details 
are technical and difficult On the two problems 
of a star’s energy and the change of mass which 
must occur if there is any evolution of faint stars 
to bright stars Eddington concludes "Iha\e 
shown how these appear to meet in the hypothesis 
of annihilation of matter I do not hold this as 
a secure conclusion I hesitate even to advocate 
It as probable, because there are many details 
which seem to me to throw considerable doubt 
on It, and I have formed a strong impression 
that there must be some essential point which 
has not jet been grasped I simply tell it to jou 
as the clue which at the moment we are trying 
to follow up — not knowing whether it is false 
scent or tnie ’ 

The broad facts and the main principles of 
astronomy as ue have outlined them here may 
be taken as well established, let us now turn to 
consider our own planet, the Earth 

(To ie continued on page 153) 



Little Biographies 

I. 

NICOLAS COPERNICUS 

H E\%3S the 
founder 
of modern 
Astronomj, 
and made the 
djsco% ery of 
the earth's 
motion 
The idea 
that the earth 
might be a 
sphere round 
which the sun 
and other 
heavenly 
bodies re* 
\ol\cd had been entertamed m a %ague way by 
one or wo of the ancient Greek philosophers 
The sun to them was a small thing compared 
with the earth , they had no idea of the magni- 
tude of the sun Most of the planets were known 
to them and they supposed the sun to be a planet 
Copernicus’s observations and mathematical 
calculations led him to believe that the sun was 
not a planet, but the centre of a planetary system, 
and that the earth was not the centre, nor 
stationary , but revolved round the sun once a 
year The sun and not the earth was the centre 
of our universe Thus the Copernican scheme 
replaced the scheme of Ptolemy, which had held 
sway down to this time The fundamental 
doctrines of the Ptolemaic system were that the 
earth was the centre of the unnerse, and that the 
hea%enly bodies revohed round it, and at a 
uniform rate The Ptolemaic sj’stem embodied 
other and more strange notions about the earth 
and other spheres 

As soon as astronomers came to understand 
and test the Copernican theory, the absurdities 


of the \cnerablc Ptolemaic system, which had 
received the papal seal of infallibility and had 
ruled men’s minds in some form for about twenty 
centuncs, “ crumbled to atoms and sunk into 
oblivion ” 

Copernicus was born in Poland in 1473 His 
views were received with favour by a few learned 
ecclesiastics, but in general with hostility, and 
regarded as impious , he was forbidden to teach 
his theory His book on the revolution of the 
celestial bodies was published in 1543 For 
three centuries it remained on the index of for- 
bidden and opprobnous works, from w’hich it 
was not removed until 1S22 

Copernicus himself, says Sir Oliver Lodge, 
“did not live to expcnencc either the con- 
troversies or the rejections or the ultimate 
acceptance of his theory ’’ , a copy of his book 
“ was brought to him lying on his death bed with 
dim eyes so that he could hardly see it He felt 
It, and left it to the world as his life work ’’ 

The Copernican theory effected a revolution 
in man’s ideas about the universe nobody had 
dreamed that the stars were so many and so far 
away and the sun what it is , to the people of 
Copernicus’s day the discoveries seemed to 
degrade the earth thus lifted down from its high 
pinnacle and position of paramount importance 
Copernicus laid down broadly the lines of 
future work , astronomers reverence his name, 
although some of his ideas were faulty and wrong , 
a great deal was done later to improve on his 
work by men like Kepler, Galileo, and Newton 
His great achievement was to shift the centre of 
the solar system from the earth to the sun , to 
explain the alternation of day and night by the 
earth’s rotation round itself , and the order of the 
seasons by the earth’s revolution round the sun 
Tycho Brahe (1546-1601), using instruments 
far more accurate than had been used before, 
worked out a system based on the discovery of 
Copernicus, and John Kepler (1571-1630) a 
pupil of Tycho Brahe, defined in mathematical 
terms the laws govemmg the orbits of the 
planets, thus finally establishing the truth of the 
Copernican theory 


(1473-1543) 
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GALILEO BEFORE THE PAPAL TRIBUNAL 


II 

GALILEO 

(1564-1642) 

H e ^vas the first to turn the telescope to 
astronomical uses he invented the first 
astronomical telescope, that magnified about 
thirty times , he set up an observatory at 
Padua, and discoveries came thick and fast 
He saw the mountains on the moon, the 
extinct volcanic craters and what he thought, 
wrongly, were seas (they are called fay that 
name on maps still) Every one has seen the 
old moon in the new moon’s arms ”, jt is the 
dark part of the moon not illuminated by the 
sun , Galileo explained this visibility of the dark 
part as earth light reflected back to the moon — 
CMdence that the earth was like the other planets, 
and did shine All this ewdence proved the 
Copcmican sjstcm, which before had lacked 
confirmation 

” He also saw spots on the sun, a thing which 
w-as xerj annojing to orthodox philosophers. 
Since thej had taught tliat hca\cnl} bodies were 


free from all defects, and a great contrast to the 
earth ” He obsen ed the phases of Venus and 
thus proved the truth of Copernicus’s theory that 
the earth was a planet He made many other 
observations and discoveries, including the 
satellites of Jupiter, again emphasising the 
resemblance of the earth to a planet 

Everybody knows how Galileo xvas forced by 
the Inquisition to abjure his doctrines In spite 
of his old age and infirmities he was summoned 
before the Inquisition, and after a weansome tnal 
was sentenced to an indefimte term of impnson- 
ment This was commuted by Pope Urban into 
permission to reside at Florence He was no 
enemy of the Church, and he suffered mental as 
well as physical pain “ He was made to recant 
under the threat of torture and to perjure himself 
by denying the Copernican principles although he 
knew them to be true — an awful catastrophe for a 
scientific man, blaspheming against the whole 
apint of science, for its God is Truth His 
recantation was broadcast and read at all the 
Universities At Florence, his home, it was read 
out in the cathedral church, all his friends and 
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adherents being specially summoned to hear it. 
Ibis must have been ghastly mental torture; 
and thereafter he was forced to remain in 
seclusion, and more or less hold his peace ” 
(Sir Oliver Lodge). Perhaps his biting satirical 
tongue VTOS partly responsible for his troubles. 

Galileo was one of the fathers of experimental 
science and invented scientific apparatus. For 
eighteen years he held the chair of mathematics 
at the umversity of Padua. It was Galileo who 


Nature, and Nature’s laws, lay hid m Night. 

God said, “ Let Newton be 1 ” and there was Light. 

He was bom at Woolsthorpe, a small hamlet 
in Lincolnshire, on Christmas Day, 1642. His 
father, who died before he was born, belonged 
to a family which had farmed the small Wools- 
thofpe estate for several generations, and, 
although not wealthy, they were not poor. At 
the age of twelve years Newton was sent to the 
King’s School at Grantham. He did not, at 


climbed the Leaning 
Tower of Pisa to 
prove, against all 
beliefs, that if he 
dropped together a 
ten-pound weight and 
a one-pound weight 
they would descend 
with equal velocity and 
reach the ground sim- 
ultaneously, “ It is 
not too much to say 
that Galileo started 
modern science on the 
course which has ex- 
tended unbroken to 
our own day.” 


III. 

SIR ISAAC 
NE\\TON 



first, show himself 
as a brilliant student, 
but after fighting 
and defeating a boy 
who had bullied him, 
he completed his 
revenge by surpassing 
him in his studies, and 
became top boy of the 
school. In his private 
life he drew , composed 
verses, fashioned a 
variety of mechanical 
contrivances, and con- 
structed sundials. Hts 
mother at first destined 
him to a farming 
career, but his com- 
plete indifference to 
that pursuit soon 
became so marked that 
she was persuaded to 
send him to Cambridge 
to continue his studies. 


I SAAC NE\\’TON “ The grcalest man of sc 

(1642-1727) IS, by 

general consent, the greatest man of science who 
has ever lived. His combination of mathematical 
power, insight into physical reality, and expen- 
mcntal ability, has never been equalled. The 
most famous of his achievements are his dis- 
covery of the Law of Gravitation, his discovery 
of the Composition of Light, and his mven- 
lion of the Differential Calculus But besides 
these he made a whole host of other contri- 
butions to science of the v erv first quality and 
importance. The attiiude of his contemporanes 
towards him is expressed in the v\ ell-know n lines : 


nee who has ever lived" Newton entered 
Cambridge University 
at the age of nineteen with no definite plan of 
study. It seems to have been quite accidentally, 
through picking up, at a local fair, a book on 
astrology of which he did not understand the 
mathematical terms, that hewas led to the study of 
mathematics. His progress, once he began, was 
amazingly rapid, and by the age of twenty-three 
he had thought out the principles of his theory of 
gravitation, of the differential calculus, and of his 
theory of light. These unexampled achieve- 
inems he simply kept to himself. A certain 
secreiivcncss, a dislike of publicity, an indiffer- 
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ence to fame were characteristic of Newton all 
his life But his general attitude was even more 
singular than this Avould indicate He seems to 
ha%e been largelj indifferent e%en to science 
itself, and to his oivn unparalleled genius Some 
of his references to mathematics betraj a queer 
contempt for that actiMtj , and he abandoned the 
stud} of science for jears m order to deiote 
himself to theological and mystical speculations 
At the end of his life he likened himself to one 
uho had been engaged in picking up prcttj 
pebbles on the beach uhile the great ocean of 
truth laj all unexplored before him, and this 
uas not an insincere poetic flight, but a genuine 
estimate of his achicsements Neuton was, in 
fact, Q\cn\helminglj impressed bj the funda- 
mental mjsierj of the unnerse 

Newlon became professor at Cambridge at 
the age of twentj six and lectured for the most 
part, on his researches in optics and algebra 
ilia theor) of grantation he left in abejance for 
man} sears, and it w-as onl) upon the express 
solicitations of some of his contemporaries that 
he Went ihorotighl) into the matter The result 
was the greatest of all scientific treatises the 
PfiihsophM Salurahi Prtneipta MathmaUetiftie 


Mathematical Pnnciples of Natural Philosophy), 
published in 1687 This is the greatest of 
Newton's achievements Laplace said that it is 
pre eminent amongst all the productions of the 
human mind, and Lagrange said that he felt 
dazed at this exhibition of what the human mind 
IS capable of ^^lth this work, in its immense 
scope and master!} perfection, Newton became, 
as Laplace said, the “ legislator of the uni\"erst ’ 
The Newtonian outlook, as expressed in this 
work, has, indeed, endured for o\ er tivo centuries, 
and has onlj been replaced in our own time bj 
Einstein's Theory of Relatmty 
A few years after this the King saw fit to 
honour Newton by appointing him AJaster of 
the Mint, a position whose duties Newton took 
\ery seriously, with the result mat he did 
no more important onginal work in science until 
the day of his death — a period of thl^t^-one 
years ^et Newton had lost none of his power 
‘ Challenge problems," sent him by Continental 
mathematicians were solved with the same old 
easy mastery He died m his eighty fifth year, 
on March 20, 1727, and after lying m state in 
the Jerusalem Chamber, was buried m West- 
minster Abbey 
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Book hi — (Continued from page 64) 

The Development of 

Religious Thought 

AND Modern Discovery 

CHAPTER I — {continued) demand a king of their owm The last of the 

The Three Kings judges was Samuel near the end of his rule (there 

. had been a succession of failures and disasters) the 

^ people refused to obej the voice of Samuel ‘ We 

Saul, Damd, Solomon \Mllha\eaKingtoruleo\erus, thatwealsomay 

J OSHUA bemg dead and things going badlj be likeallthenations, andthatour Kangmayjudge 
under their localleaders or Judges, the Israelites o%ec us, and go before us, and fight our battles ” 
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The Story of Saul 

Saul thus became the first King of Israel. He 
shoued great prouess and waged almost con- 
tinuous warfare. He tried to free the land the 
Israelites held from the joke of the Phthstincs. 
lie had successes and he had defeats, and 
vexations began to cloud his mmd with a deep 
melancholj' or mania. He dies after his defeat 
at Mount Gilboa, slain by his oivn hand He 
failed to consolidate a kingdom ; his reign is full 
of jealousies, strife, and animorities. His 
jealousy of the joung warrior Da^id, who nou’ 
comes into the picture, his attempt to kill him, 
and Da^Jd’s flight and exile is one of the most 
dramatic stones in the Bible. The futy of Saul 
against Daxid, and his accumulating troubles, 
dro\e him insane ; he is a pathetic figure. We 
need not retell the story fully. 

King David 

We haNC now arnted at about t.ooo jears 
before the Christian em. Dand cornea to the 
front, " a mightj man of v-alour and a man of 
war.” His career is a great drama We hear 
of him first as a shepherd boj , tending the sheep 
of Ills father Jesse on the hills , he had some 
fame as a skilful harp plajcr, which led to his 
being brought to the court to soothe Saul’s 
morbid mc’ancholj Bj and bj he acquires 
more fame cs a joung warrior and Saul’s jealousj 


is aroused He is driven into exile, outlawed 
and hunted by Saul in the Judean hills ; we hear 
of him raiding and p]undenng, fighting heroically, 
now here, now* there, witli his band of kindred 
spirits. “ Robbing the rich for the poor, he was 
Robin Hood ; whipping the rmghtj' against odds, 
he was Bruce ; winning the friendship of Jona- 
than, he was Damon He plajed exquisitely, he 
fought heroically, he Io\ ed titanically. Withal he 
was a profoundly simple being, cheerful, despond- 
ent, selfwh, generous, sinning one moment, 
repenting the next, the most human character 
of the Bible ” (Dr. Sachar). To this joung, 
tempestuous, gallant freebooter kingship of all 
Israel seemed remote. But to that he came. 

He pro\ed himself a great warrior, a great 
general and organiser, and a supreme ruler of hj» 
people, and a just administrator, a strong man, 
and a hero ; one of the greatest geniuses in 
Biblical history. Dunng his exploits os a fighting 
warrior, extending oier many jeais, he subdued 
the Philistines, with his “Mighty Men” he 
defeated the Moabites, the Ammonites, and the 
rdomitcs He captured Jerusalem and made 
that citj the capital, and he laid the foundation 
of the Israelite empire. 

The Old Testament deals \cry plainly with 
Dawd Jf he was a man “after Cod's own 
heart " it was not in the sense that he was a 
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saint, but because 
he was a heroic 
warrior-king, who 
possessed the 
necessary worldly 
qualities for a 
ruler of God’s 
people. The 
Bible does not 
treat David’s sins 
lightly. He was 
guilty of many 
private wrongs, 
and the outraged 
sense of the 
people was ex- 
pressed through 

the mouth of 
Nathan the pro- 
phet, who boldly 
reproved him for 
the shameful 
affair with Bath- 
Sheba. Often 
he practised de- 
ceit, and se\eral 
of his foreign 
wars were marked 
by great cruelty, 
and there were 



DAVID \Phtt9 Andmm 


The shepherd boy v.h<j became the greatest of the Hebrew kings 
(The head shown here is reproduced from the full length figure 
sculptured by Michael Angelo and preserved in Florence ) 


become an ex- 
tensive political 
kingdom. 

Solomon 

King David 
dead, Solomon 
reigned in * his 
stead (about 960 
B c.) ; “ the be- 
ginning of his 
reign is as bloody 
as his father’s 
... he proceeds 
to murder his 
brother, who has 
sought the throne, 
but quailed and 
made submission 
He then deals 
freely with his 
brother’s party.” 
In the story of 
Solomon it is 
difficult to dis- 
entangle fact from 
legend. Injewish 
and M o h 3 m- 
medan literature 
he IS the uisest 


acts of deception and cunning. But he founded 
the Israelite kingdom. And more : “ David per- 
ceived that the spint of his nation and its 
destiny only worked in the close connection 
of the national with the religious life. He had 
an eye for the most secret inner existence of 
his nation, according to which it must be the 
people of religion, God’s people. Thus he 
becomes at once the historical, and what was 
inseparable from this, the religious hero of Israel. 
. . . Jerusalem the royal cily' is at the same time 
the city of God, the holy city' ; David’s dynasty 
is Jehovah’s royal house ” (Dr. Sachar). Before 
he died his prestige had sunk low. He had ceased 
to be his old self. His moral life proved an evil 
example and his declining days were marked by 
plots and counter-plots. 

The point to note is that Israel lias now 


of men, a man also gifted with the pow er to control 
the spirits of the invisible world In the Book of 
Kings we are told that ” God gave Solomon 
wisdom and utidccsianding exceeding much, and 
largeness of heart, ev en as the sand that is on the 
sea-shore ” His fame was spread abroad through 
all the nations, and ” from all people and all 
kings of the earth men came to hear the wisdom 
of Solomon.” The plain truth would seem to be 
that Solomon simply had a remarkable and varied 
intelligence His wisdom was not of that order 
inculcated by great religious teachers, prophets, 
and apostles ; his wisdom does not represent 
piety, the fear and love of God. These virtues 
were not a predominant feature in the life of 
Solomon. ‘‘He had talked wisdom and prac- 
tised folly." He was the worldliest if also the 
Wisest of mankind. 



OUTLINE OP MODERN BELlEf 


loS 


Israel is extending her bounds, but her 
domestic affairs threaten trouble Professor oe 
Burgh describes the position " Solomon opened 
the door to foreign trade and fostered djiiastic 
alliances \\ith foreign courts, a policj which 
led to mnoxalions in time-honoured soaal 
customs and to the introduction of foreign 
worehip \\eaUh and luxury brought in their 
tram class distinctions and a growing cleavage 
between nch and poor, forced labour was 
required for the budding of king s palaces, forti- 
fied towns, religious sanctuanes, a court, a 
harem, and a swarm of military and pnestlj 
officials became part of the new order of 
life " • 

Solomon possessed exceptional qualities of 
mmd, comprehensne and man> sided , sure dis- 
cernment, quick judgment, and practical sagacitj , 
an able judge, and an excepcionallj cultured 
man m many directions for the time in which he 
lived Under his government the kingdom 
reached its apex of political glor^ , even mag- 
nificence, and he established a record in one 
respect there is no historical counterpart to his 
harem of a thousand wives and concubines a 
figure, of couree, which is not to be taken literally 
‘ But King Solomon loved many strange women 
(together with the daughter of Pharaoh), 
women of the Moabites Ammonites, Edomites, 
Zidonians, and Hittites He had seven 

hundred wives, princesses, and three hundred 
concubines , and his wives turned away his 
heart ” (I Kings xi) 

This seraglio does not altogether imply moral 
reproach these were the days of polygamy , yet 
he exceeded the bounds of decency and he was 
forbidden to multiply wives to himself, and 
reproached for taking them from among heathen 
nations, they drove him to idolatry, for he 
sacnficed to the national gods of his favourite 
wives from heathen lands This was the mari,. 
of his apostasy '* Neither Solomon’s establish- 
ment of the worship of Jehovah m Jerusalem, 
nor his vision of and conversation with his God 
at the opening of his reign, stood in the way of 
his developing a sort of theological flirtatiousness 


• Tht Legacy oftheAnnfntUorU Professor De Burgh 


in his declining years He married widely, if 
only for reasons of state and splendour, and he 
entertained his numerous wives by sacrificing 
to their national deities, to the Sidonian goddess 
Ashtaro{h(Ishtar),toChcmosh (a Moabitish god), 
to Moloch, and so forth The Bible account of 
Solomon does, in fact, show us a King and 
confused people, both superstitious and mentally 
unstable, in no way more religious than any 
other people of the surrounding world ” (Wells 
OtilltM of JIutory) 

Solomon’s passion for building palaces and 
temples, fortresses, cities, gardens, and summer 
retreats, and his enormous extravagances em- 
barrassed his country's resources, for he lened 
impossible tributes on his people It is not 
surprising that both in the Book of Kings and 
Chronicles, when his death is recorded, not- 
withstanding all the gloiy he bad gained he 
received no word of commendation All that 
IS said IS that ' he slept with his fathers and was 
buned in the city of David, his father , and 
Rehoboam, his son, reigned in his stead " 

The Kmgdom Split m Twain 

David had ruled an extensive Hebrew kingdom 
Under his extravagant son, Solomon, the Hebrew 
nation was rent in twain before it was a century 
old The excesses of Solomon had brought the 
Hebrews as a united nation to an end Hence- 
forth there are fno Hebrew kingdoms, Israel in the 
north and Judea in the south 

So far this short summary has covered the 
history of the ffebrevvs for over i,ooo years — 
from Abraham to hloses years, and from 
Moses and the Exodus to the last of the three 
longs about 300 years — Solomon died about 
933 BC 

Slowly and painfully progressing from the 
rude stage of nomadic scattered clans wandenng 
m the desert , entering Palestine tnbe by tnbe , 
meeting opposition and enemies, they unite 
from time to time for the common purpose of 
both defence and conquest Finally they 
become a strong and united nation under 
David The result of Solomon’s reign we have 
just seen 
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The Priests and Prophets 

W E ha\ e been speaking about the rise of the 
Hebrew nation politically. We may pause 
in this narrative for a moment to say a word 
about the part played by the priests and prophets. 
All through the period we ha\e been tracing the 
priests played a prominent part. The priesthood 


worked a wonder, turning his rod, we are told, 
into a serpent ; he also brought the Egyptian 
plagues to pass by means of his rod ; in the desert 
wanderings it was the miraculous budding of the 
rod of Aaron that silenced the murmurings and 
complaints of the children of Israel. 

There are no traces in the Old Testament of 
ecstatic conditions on the part of the priests, but 
one of their chief functions in the earlier history 



SOLOMON'S TE-MPLE 


Solomon had a passion for building trmpies and palaces, and h» enormous extra\agances embarrassed hu 
country 's resources 


was, of course, no monopoly of the Hebrews 
Pnestcraft and priesthood arc almost as old as 
man ; they play a dominating role in Egyptun, 
Assyrian, and Babylonian history, and in other 
countries. The Israelitish pncsthood was insti- 
tuted by Moses himself, and .\aron, as colleague 
or rcprescnlatnc of the great leader and law- 
gi\cr, is in particular the head of the Israelitish 
pncsthood. Aaron was the spokesman of Moses 
to Pharaoh, and it was licfore Pharaoh that he 


of Israel was the guing of oracles by means of 
Ihc lot. The pncst of the Mosaic lait stood in 
the position of a mediator betttecn Yahttch and 
the people, and his duty also Mas to instruct 
the people and direct theit religious life Some 
ttere both priests and prophets, and pmphets 
like Samuel, Xathan, Elijah, and Elisha ditcctlv 
interfered in the goiemmcnt of the state- we 
find the three kings, Saul, Datid, and Solomon 
bem? frctioentl) repmsed for them ttansgressions' 
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and for their self-indulgence The later prophets 
are in a different category and Mill demand our 
attention later 

Prophecy 

In Profes'-or A B Davidson’s interesting essay 
on this subject in The Dictionary of the Btbh, he 
says “ Hebrew prophecy, though the deepest 
movement of the human spirit and m many ways 
the most mysterious, has, like other movements 
of the spirit, a history There is the penod of 
Its obscure beginnings, the period of its highest 
purity and loftiest achievements , and the period 
of Its decline and expiry, when its work being 
accomplished other agencies in the education of 
mankind took its place ” 

The origin of prophecy belongs to an early 
penod in the history of the human race and it 
existed among all peoples 

It originated from beliefs or feelings common to 
men everywhere, such as (r) that there was a 
supernatural a god or gods, on whose will and 
power the well-being and the destiny of men 
depended , (2) that these supernatural powers 
had communion with men and gave them infima- 
ttens of their will and their purposes , and <3) that 
these intimations were not given to men mdis- 
cfirmnately, but to certain favoured men, who 
communicated them to others Having these 
beliefs, ordinary men or states desirous of living 
or acting in accordance with the mind of the deity, 
and particularly when in perplexity in regard to 
what lay in the future had recourse to those 
through whom the deity spoke, and consulted 
them 

The sapemstaeal powerr if wus supposed, ga*v 
intimation of their will and disposition t<n>‘ 3 rds 
men m n%o wa>-s (i) m an external way, by 
objectne signs or omens in the region of nature, as 
by the flight or cry of birds These creatures 
coming from heaven were the bearers of a message 
from heaven Other creatures also were the 
means of significant indications from the deity, 
for example, in the \va> they met a man, or the side, 
the right or the left, from which they crossed 
before him In all countries the saenficial victim 
offered to the gods was held to exhibit signs from 
them, fartKulart> m the convulsive movxmcnts 
of the liver and entrails of the freshly slam creaiurc 
Less commonly omens were observed outside the 
animal world, m the rustling of the leaves of 
trees In the Fast the movements and con- 
junctions of the stars were regarded as prophetic. 


though in this case the influence on man’s destiny 
may have been supposed to be eterfed by the stars 
themselves, which, however, were often identified 
with deities 

(a) Besides this external or objective revelation, 
there was an inward revelation given in the mind 
of In this case the deity possessed the man, 

inspired him, and spoke through him It is 
possible, mdeed, that the animal omens may have 
sometimes been regarded as forms assumed by the 
deity or as possessed by him And from the 
curious feelings of antiquity regarding the rapport 
existmg between animals and men, the animals 
may sometimes have been supposed to come to 
men not as messengers of the deity, but on their 
own impulse, knowing themselves what they told 
to men 

But this if true, belongs to a different circle of 
ideas Examples of this second kind of revehtion 
are common m the heathen world as the Pythia 
tn Greece the kahm in Arabia the sibyl, and the 
like Even in Greece this inward inspiration was 
considered something higher than divination by 
omens, and in ancient times, at least, the Oracle 
subserved high ethical and national ends The 
divme omens were not infeiligib/e to ordinary men, 
hence they required persons either of special 
endowment or of skill acquired from tradition or 
by practice to interpret them Such persons, 
augurs soothsayers, diviners, or prognosticators, 
might be called prophets of the deity to men 
The Pythia being wholly overpowered by the 
deity, uttered her oracles with no consaousness of 
their meaning The oracles were often enigmatic, 
requiring an interpreter The interpreter was 
called prophet • 

A National Movement 

\Vhen we come to consider the pagan reli- 
gion of ancient Greece ho shall see vhat part 
oracles played m that country, about the same 
time 

In the time of the Judges, as we saw on an 
earlier page, prophecy was rare, it came later. 

At that time inquiry of ^ahweh was made by 
means of the ephod In the time of Samuel 
men called *' prophets " were plentiful, existed 
m fact in great numbers , some were both pnest 
and prophet Their " prophesying ” was a 
kind of public worship at the high place or 
sanctuary, to whicli they went up with pipe and 
song Prophecy was a national religious move- 


• Ilaiiinft Dutionory 0/ the DiMe 




DEVELOPMENT OF RELIGIOUS THOUGHT 


lit 





LAYARD S RECONSTRUCTION OF ASSYRIAN PALACES AND OTHER BUILDINGS 
They stood on ra sed platfoims on the banks of the Tigm about the 13th or 12th centuries d c when the 
power of Assyr a was at its greatest he ght 


menl We have to remember that in Israel of 
th s age the national and the religious were 
virtually the same thing Hebrew prophecy was 
bounded on the idea of national success But 
the later prophets like Hosea Isaiah and thetr 
successors have a new and higher conception 
They reiterated that Yahweh was a name for the 
one true God they proclaimed to the people 
that temporal defeat implied that they had not 
fulfilled their part of the bargain which was 
righteous living 

The Messianic Idea 

These later prophets laid no stress on theformal 
ntesof sacrifice, they exalted the virtuesof justice 
and righteousness and of a contrite and humble 
spirit Therein lay their hope this idea began 
to burn through the dark covering of merely 
patriotic re igion defeat could become an earnest 
of ultimate hope instead of ultimate despair for 
out of defeat could and did emerge the hlessianic 
idea The doctrine of the htessiah the 

Anointed One grew under the force of adverse 
fortune out of the primitive notions common to 
so many early civilisations of a holy pnest king 
But we are anticipating what belongs to a later 
part of our narrative 


§3 

The Two Kingdoms 


T O continue our historical narrative as vve 
have said the excesses of Solomon had 
brought the Hebrews as a united nation to an end 
in 930 B c There are now two Hebrew kingdoms 
— in the north Israel rich and prosperous in 
the south Judah poor and weak besides 
Jerusalem she had no large towns many of the 
peoj)Ie continued to wander with their flocks 
Here the following picture from Breasted is 
interesting 


these two methods of life came into conflict 
in many ways but especially m rel gion Every 
old Canaanite town had for centuries its local town 
god called its baal or lord The Hebrew 
townsmen found it very natural to vvorsh p the 
gods of their neighbours the Canaanite townsmen 
They were thus unfaithful to their old Hebrew 
God Yahvveh (or Jehovah) To some devout 
Hebrews therefore and especially to those m the 
south the Canaanite gods seemed to be the pro 
lectors of the wealthy class m the towns with their 
luxury and injustice to the poor while Yahweh 
appeared as the guardian of the simpler shepherd 
We of the desert and therefore the protector of 
the poor and needy 

There groining reason for such beliefs 
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far more than a war god of the desert The 
simple shepherd could not resist the inner impulse 
to journey to the northern kingdom and to pro- 
claim to the luxurious townsmen there the evils of 
their manner of life 

We can imagine the surprise of the prosperous 
northern Hebrews as they suddenly met this rude 
shepherd figure clad in sheepskin, standing at a 
street comer addressing a crowd of townsmen 
He was denouncing their showy clothes, fine 
houses, beautiful furniture, and above all, their 
corrupt lives and hard heartedness toward the 
poor, whose lands they seized for debt and whose 
labour thc> gained by enslaving their fellow 
Hebrews These things had been unknown in 
the desert By such addresses Amos, of course, 
endangered his life, but he thus became the first 
social reformer m Asia ^Ne appl> the term 
' prophet ’ to such great Hebrew leaders who 
pointed out the way to unselfish living, brotherl> 
kindness, and a higher tjpc of religion The 
same kind of effort to lead men to show justice and 
kindness toward all, espcciall) to the poor, had long 
been known in Egjpt, and it is possible that Amos 
had heard of such Lg)ptian teachings 

I caring that his teachings might be lost if thc> 
remained merely spoken words Amos finitlv tat 
down and put his sermons into wtiting and thus 
the) have sumved to us. 


Ass)na is m the ascendant, sweeping on 
in her conquests Uith Sennachenb and the 
coming siege of Jerusalem the ensts for Judah 
came As Bj ron sang, *' The Assyrian came 
down like the wolf on the fold, and his co- 
horts were gleaming in purple and gold 
Sennachenb is marching on Jerusalem The 
siege IS an historic one , no one has pictured 
It more graphicallv than the sublime Laiah 
Anj one maj read it m the Book of Isaiah Tlie 
pnncely prophet in one great oration after another 
addressed the fear stneken, terrified multitudes 
which filled the streets of Jerusalem In all his 
passionate might and fervour Isaiah proclaimed 
undauntcdl) that the /Vssvnans would fail, that 
the) would meet disaster He prophesied a 
great and glorious future for the Hebrews He 
roused the rulers of Judnh from their poliev of 
bickering, hesitation, and temporising, and his 
great, inspired eloquence was turned to influence 
public opinion He taunted the people for their 
foil) in trusting in F g)^:, for seeking to strengthen 
themsclies “in the strengtli of Pharaoh,” vain 
“to trust in the shadow of Eg>pt *' Fgvpt is 
“the broken reed “ He pmpheaics the fall of 
Aisjria 
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laughed thee to scorn , the daughter of Jerusnlem 
hath shaken her head at thee Tlie King of 
Assjna, he shall not come into this city, nor 
shoot an arrow there !)> the nay he came, by 
the same shall he return ’ 

So prophesied Isaiah, and his predictions ncre 
literally fulfilled Alone among the panic 
stricken inhabitants of Jerusalem there uas a 
man whose heart never quailed ’ writes lUr W 


m'i 








L Courtney He was like Gordon m Ivhar 
i toum Dr Whitehouse compared him also to 
Havelock m Lucknow Think what the issues 
j were Outside the walls la} the unconquered 
{ densely semed ranks of the Assynans Inside 
were doubts despair the reproaches perhaps 
of Isaiah s enemy Shebna the scribe the vacilla 
lions of Hezekiah The fate of Davids 
ancestral throne of Yahw eh s chosen city seemed 
to hang m the balance suspended by a single 
thread over a gaping chasm Yet the prophet s 
soul IS calm untroubled dauntless secure He 
bids without an accent of fear or doubt both 
lAr^oer^m king and people have faith in the God of their 
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fathers, Immanuel, the Lord wth us This is 
the subhmest point in Isaiah’s career, the triumph 
of his religious and statesmanlike policy The 
prophet had a reward ^^h^ch does not often 
happen to men of his ^ ocation — his predictions 
were forthwith realised ” 

For the Book sajs, “ Then the Angel of the 
Lord Went forth, and smote in the camp of the 
Assjnans, a hundred and four score and five 
thousand; and when they arose earlj m the 
morning, behold, they were all dead corpses” 
B^ron picturesque!} sang* 

For the Angel of Deith spread his tMngs on the bbst. 
And breathed m the face of the foe as he pass’d 
And the ejes of the sleepers wax'd deadly and ehtll, 
And their hearts but once heaved and for ever grew 
still 

Or as the histonan, Professor Breasted, s^ys in 
more sober language “ A pestilence from the 
marshes of the eastern Nile delta swept awaj the 
armj of Sennacherib and 8a\ed Jerusalem, it 
seemed to the Hebrews the destroying angel of 
Isthweh who had smitfcn the AssjrMO host 
Some of the Hebrews then began to see that they 
must think of \ahweh as ruling a larger world 
than Palestine ” 

After Judah’s deliverance from the Assyrian 
Sennacherib, nearly a century passed during 
which Avijna was all-powerful, marching, as it 
seemed, to world supremacy The little vnssal 
state of Judah paving tnbiite was left in peace 
But the respite was short-hvcil, for the Assvnan 
empire came crashing to the ground before her 
great rival the Chaldeans, who m turn began to 
attain world supremacy In the downfall of 
AMvrij, Jtidih welcomed what she imagined was 
her deliverance from foreipi oppression 


mission Their suffenngs, extending over a 
year and a half, were dreadful This siege 
(586 B c ) IS one of the great horrors of history. 
The city was utterly destroyed and the temple 
razed to the ground All the Hebrew people 
“ except the poorest of the poor ” were earned off 
to exile in Babylonia 

Thus was the Hebrew nation, north and south, 
wiped out It had existed but a short four and 
a half centuries The Hebrew race, however, 
was to live on ; it In es to this day The Hebrew 
conscience bad become a Jiving thing It was a 
conscience created by the later Prophets, and we 
have said little about them The later prophets 
are not to be identified with the earlier seers and 
soothsayers, so-called prophets, mostly quacks 
and ecstatic dervishes, nor with the tjme-semng 
and often rascally pnests 

54 

Tiic Great Prophets 

F or three centuries the great prophets suc- 
ceeded one another in startling uniqueness 
They first arose dunng the monarchy *' Out of 
the mire of Hebrew political life the prophets 
rose like strange exotic blossoms Their work 
IS as surely the contribution of ancient Israel, as 
Hellenic art is the Greek contribution, and 
Imperial law and government the Roman 
Extraonlmanly complex spints they were, 
supreme individiiafists, yet preaching restraint 
and confonuiiy 10 law, mienscly pMnotic, vet 
upbraiding the nation and threatening it with 
destruction, innately religious, yet despising tlie 
forms that religion took Iliey were the 
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the nch re\ellccl in lu\ury and scnsuahtj , the 
poor vcre oppressed The strength of the 
nation hid been the free peasantrj , that nas 
gone Against ill this, and m protest, arises the 
loft} figure of Amos, of nhom isc hate spoken, 
followed b} Hosea it the time of the As5}rian 
menace , the sublime Isaiah, the profoundest 
and greatest of all, battling through fiftj jears 
of statesmanship m defence of Jerusalem , calling 
the doubting, transgressing, and sinful people to 
repentance, prophcs}ing a great and glorious 
future for the Hebrews , thundering defiance to 
the hosts of Sennacherib , clothing his exhorta- 
tions to his nation m language of l}Tical splendour 
and immortal poctrj , “ am} stic seeking personal 
communion with God ’’ At the same time 
Isaiah IS intensely practical He had political 
prescience, and was a recognised adviser of the 
King of Judah He was against all international 
entanglements, and it was he who saved Jeru- 
salem from Sennacherib He prophesied 
Jehovah’s judgment on the nation for their 
national sm , no less he proclaimed Israel’s 
ultimate restoration as a chosen and consecrated 
people " When the fall came at the hands of 
Babylon, Isaiah’s message had taken root 
Already in his lifetime a faithful remnant 
gathered round him and formed the nucleus of a 
religious community within and distinct from 
the nation In this band of disciples the prophet 
saw the promise of an eventual restoration, after 
Jehovah had visited his judgment on the existing 
state , of a purified Zion, under a pnnee of the 
old Davidic line and with a sovereignty over the 
surrounding peoples , of an Israel made holy by 
suffering and living its national life in perfect 
accordance with Jehovah’s law ‘Therefore, 
saith the Lord the Lord of hosts, the Mighty 
One of Israel, Ah, I will case me of my adver- 
saries and av enge me of mine enemies , and I will 
turn my hand upon thee, and thoroughly purge 
away any dross, and will take away all thy sin , 
and I will restore thy judges as at first, and thy 
coimsellors at the begmmng , afterward thou 
shalt be called the city of righteousness, the 
faithful citj ' The note of hope had been 
sounded, and henceforward the faith m a restora- 
tion of Israel persisted with ever growing in- 


tensity as an essential feature in Hebrew 
propliec) ” • 

Jeremiah 

There followed Micah, who, as someone said, 
gave us perhaps the finest summary of religious 
dot} in any language " 'What doth the Ixird 
require of thee, but to do justly, to love mercy, 
and to walk humbl} with God ^ ” And there 
came solitary Jeremiah, despondent over Israel’s 
backsliding, and despising external ntes and 
ceremonies , he taught the people that each 
must regard his own heart as the temple of 
Yahweh He prophesied the destruction of 
Jerusalem because of the wickedness of the 
people And he saw Jerusalem destroyed He 
was derided by the pnests, denounced by 
patnots, and reviled by the mob He announced 
to his fellow exiles that m afflicting them Yahweh 
was prepanng the Hebrews for a great service 
to the world They would be restored after 
trial and suffering and be the instrument m ful- 
filling a great misston in the world Jeremiah 
was more than prophet , he, too, was a states- 
man, and played a part during the second great 
siege scarcely inferior to Isaiah’s in the first 

These, then, were some of the prophets who 
exalted the religion of the Hebrews, raising it 
slowly and steadily from a low primitive thing to 
ever higher levels Note how Yahweh has been 
gradually transformed The Yahweh of many 
preceding centuries was a tribal god, dwelling on 
the mountains, a jealous god, terrible, cruel, 
delighting in sacrifice , a creation of the barbaric 
tribal mind It is otherwise now , that Yahweh 
has gone The Yahweh of these later prophets is 
a transformed Yahweh He is now the God of 
the whole earth, omnipotent, merciful , all He 
requires of man is “ to do justly, to love mercy, 
and to walk humbly with God " 

Hebrew Conscience Created 

The prophets left their mark on aU subsequent 
history The Hebrew conscience was created 
to hve on after the destruction of Hebrew nat.onal 
hfe But for this racial se\t-consciousness the 

B.^eh''* Professor";;; 
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Moses), and *' moreover there is little that goes 
back to the time of Moses. The whole frame- 
work was constructed by a school of priestly 
writers in Babylonia dunng the exile.” 

These writers devoted themselves to the study 
of such ancient writings of their race as survh'ed. 
They engaged themselves in restoring the law, 
which had been lost, and in re-w’riting other 
sa6?ed writings, the remnants of the earlier 
national literature, and putting into written form 
extant tradition. These writers were removed 
by centuries from the events they describe. 
Parts of their account are probably the imagin- 
ati\e interpretation of events by these pious and 
zealous chroniclers. The first five books of the 
Old Testament are a compilation, then, from 
previously existing material, •written documents 
and extant tradition. ” The Pentateuch is the 
final literary unity known to Jewish tradition.” 

First Jewish Bible 

What happened during the exile, or rather we 
should say immediately the exile ended, was 
nothing less than the establishment of the Law, 
and when Ezra and the other Jewish leaders 
returned to Jerusalem, the foundation of the 
Jewish Synagogue. The Pentateuch was the 
first Jewish Bible; it was followed by two 
additions, as we shall see 

Thus the legacy of the exile and these priestly 
writers was the Old Testament. The original 
collection of Hebrew Scriptures was the Penta- 
teuch, to that, at a later date, was added a 
collection of prophetic writings, and, later still, 
was added a miscellaneous collection of writings, 
which included Psalms, Proierbs, Job, Song of 
Songs, etc. Tlie completed Hebrciv Bible is 
entitled: “Law, Prophets, Wntings.” Pro- 
fessor Geoigc Gray writes: “The wholes or 
substantially the whole, Law was accepted by 
441 B c. ; the * Prophets ’ became part of Jewish 
Scripture not improbably soon after 250 b c. ; 
and the ‘ Writings ’ gradually obtained the 
same position withm the next two or three 
centuries.” 

Tlicse three collections circulated in separate 
rolls (written on rolls of parchment or papjnis), 
but not in the form of one book. The Old 



[from '* ifnnrnl Tim« ’* IBrratleJ) 


Letter of the Egy-plian Governor of Jerusalem 
lellmgof the invasion of Palestine by the Hebrews 
(14th century, a c) For mterpretalion of this Utter 
reep lao. co/. z 


Testament canon was not finally fixed until the 
Chnstian era had begun. The probable date is 
AD. 100. By what stages the individual books 
were formed into a single collection is not clear. 
In the interval much had happened, and why 
certain wnlings were admitted into the canon of 
the Old Testament and others excluded is a 
subject involved in some obscurity. 
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ASSYRIO-BABYLONIAN EPICS AND LEGENDS 



The tlliulrat:OTi on the prevtoui page u a letter 
of the Egyptian Gotemoro/jleruialem telling of the 
Jmotion of Palestine by the Ilebrezst {fourteenth 
century BC) Thele,ter tt a clay tabhttmtten 
tn Babylonian evnetform by the temfied Egyptian 
governor, Kho begs the Pharaoh for help, saying » 
“ The Khabim {Hebretcs) are taking the cities 
of the long No ruler remains to the hng,^y 
lord , all are lost ' ' The king of Egy pi to uhom 
he KTOte thus teas Ikhnaton, at a time tchen the 
Egyptian Empire in Asia teas falling to pieces 
This letter tt one of a group of three hundred 
such cuneiform letters found tn one of the rooms 
of Ikhnaton’s palace at Tell el Amama (or 
Amama), and eatled the Amama Letters, the 
oldest body of intemotional correspondence in the 
tcorld TT e fidd m them the earliest men ton of 
the Htbretis. 




THE FLOOD STORY 

Most of the writings and the languages of ancient 
peoples can now be deciphered and understood The 
knoicledge of Babylonian uriting and speech and of those 
of other nations teas lost for many centuries There was 
an extensive Babylaman literature as early at^oooOC 
It was to Babylonian and Assyrian writings that Old 
Testament writers long centuries aftencards were in 
debted for example there are the Babylonian poems of 
Creation and the Old Babylonian Story of the Flood, 
recovered from Assurbanapal s library of clay taUets 

A portion of the clay tablet containing the Story of the 
Flood IS in the Bnlish Museum It deals with the 
Legend of the Deluge, and is one of a senes of twelve 
tablets found during excavations at P^tneveh This 
legend is praeueally the same as that r Inch found its way 
into the Book of Genesis The tablets are known as the 
Gdgamish Senes, and bear a description of the hfe and 
exploits of Cilgamuh The account of the Deluge as 
set doicn on the Cdganash Senes ts that given to Gilgamish 
by Ills ancestor Ula Napishtim It contains descriptions 
of the building and loading of the ship , the cyclone and 
Its effects , She abating of the norm , and the settlement 
of the thip on the Mountain of hmr. 
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PORTION or THE FIRST “CREATION 
TABLET" See pagein 
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§6 

Origins of Some Genesis Stories 

B efore \\e pass to rennrivable developments 
that took place dunng the four centunes 
preceding the advent of Chnstiamty — they used 
to be called " the years of silence ” — ^let us say 
a word about some Old Testament problems 
One of the problems is that of ultimate origins 
C It IS easier to explain the formation of the 
S^ebrevv Bible as a whole than to get at ultimate 
ofigms m time, places, and persons Under the 
k symbols of “ J ” and *' E ” and " P *’ scholars 
refer to original writers who gave the earliest 
literary form to the events and stones told in the 
Pentateuch * “ J ” probably wrote about the 
year 900 B c , and " E " about 750 B c This 
was ajter King Solomon’s time, when the united 
Hebrew kingdom had split into two “ J *' 
belonged to the southern kngdom and ‘ E *’ to 
the northern kingdom “ P ” belongs to the 
exdft petvod of psvestly about xvhvcK 

we have just been speaking The writings 
of J ” and “E” were largely combined by 
these priestly redactors, and hence repetitions, 
additions, alterations, and inconsistencies m the 
books as we have them 

The Gmmu Story 

The story of the Creation and of Eden and the 
Fall was originally written as in Genesis by the 
two writers whom scholars call J ” and * E ” 
Stones like that of the Creation and the Deluge 
go back to myths and legends of a far older 
time than that of Hebrew history The 
creation story reflects the influence of Babylonian 
speculation, and other stones, the Flood for 
example, are adapted from old world Babylonian 
stones and legends “All primitive peoples 
begin their history with an account of the founda- 
tion of the world and the ongins of man The 
Hebrews developed several theones and blended 
them m the Biblical narrative In the beginning 
there was a divinely created pair, Adam and Eve, 
and they w ere the original ancestors of ev eiybody 
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One of the finest known representations of Baal 
The beautiful Stela (about 4I ft high) showing the god 
hurling a spear pointed thunder bolt and a small 
figure (right) probably a King of Has Shamra seeking 
h» protettvon The early Israelites were prone to 
be drawn to the worship of Baal instead of their own 
God, \ahweh 


There was a simple stock to begin from, a 
single language, a definite home But as men 
multiplied life became debased and cruel 
and the pleasant simphatj of Eden went for 
ever * 

' Then came the raging flood, as a punishment 


• ' J and E and ‘P need not each be one 
man, but many 
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A DEAD KING'S HOUSEHOLD SACRIFICED AS Ills RCTINUE 

STRUCTION DRAWING BASED ON DISCOraRIEs AT UR ' 
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Gallery, London} 


THE ANGEL RAPHAEL AND TOBIAS IMamell 

(By Verrocchio) 

Illu!toilinEthe «-cU-Uo,-n sioiy ftom the Apoctj pha On page isS) 
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[From the er g nal iti t/e lir uih ^luieam 

Reduced facsimile of a page of the Pentateuch m Hebrew ninth century 


The' "cre swifter tlun ' 
eagles 

Tlic) were stronger than 
lions 

daughters of Israel, 
weep O'er “^aul 
^^'ho clothed \ou in scarlet, 
with other delights 
\Mio put on om'imenls of 
gold upon joiirnpparel 

How ate the mights fallen 
in the midst of the 
battle 1 

0 Jonathan tlnu "ist 
sla n m thine high 
places 

1 am distresseil for thee, 
m> brother Jonatlian 

^er' pleasant hast thou 
been unto me 
Th> lo'e to me "-as 
'sonderfut 

Passing the lose of women 
How are the might> fallen, 

And the weapons of war 
perished I 

Tlus. uon • ccUgtau^ 
puem does not stand 
alone Tor instance, 
there is The Sous 
Solomon, Si collection of 
solupiuous lose songs 
which was classed jb 
Scripture onl) after 
much hesitation The 
Song was included in 
the canon probablj 
because it was ancient 
and a supposed work 
of Solomon’s, “or 
because the men of the 
Great S^-nagogue ex 
plained it as nn allegory portrajmg the bond 
of Io\e between Jeho\'ah and Israel” Thus 
the wise men of the sjnagogue were fearful of 
omitting It from the sacred w ntings Hastings’ 
Dictionary of the Bible admits that its plain 
language cannot be soberly interpreted as allegory 
and that it is not a work of high religious ^'al^e, 
or a sacred poem It was doubtless, in its 
present form, written centuries after Solomon’s 
tune *' It IS in no sense a religious work 


Some belie'c it to be a disordered dramatic idyll , 
but more probably it is a collection of un 
connected lore lyncs such as were sung at 
Jewish wedding feasts Their beauty, their 
sensuous passion is undeniable We do not 
wonder that Goethe praised them highly They 
are \oluptuous without being coarse There is 
m them, moreover, a sensitive delight m nature 
which IS rate m Hebiev. bvenn-ure ’ (Dr 
Barnes) 
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[C«Mn*Af nyfKtmi an af l^nj irr tf Preti-n LtJ 
l^unJ n f C t 


' IJj tJ c r »cr» of Hjb\Ion ihfrc we »at down >ea 
wc wept when wc remembered /ion 
Ficentherun nc by lUtbeit ‘xhmtl* lDu.r» n* Hebrew 
1 leri u • dunnjr ll e pcrioil ol Lide {irt ItS 

Literary Genius 

We mention all this simplj to illostratc tJzat 
the great litcrar\ genius of the Hebrew's was not 


confined solely to the ‘ magnificent imagery and 
flashing eloquence ’ of the prophets, to the 
sublime psalms, and the ' wisdom literature ' 
ofbooksliV.ejfobfProierbs and Ecclesias/es The 
Old Testament contains literature of unsurpassed 
merit but it is not the whole of Hebrew Iitera 
ture For evample Ecclesiasitcus is not in the 
canon but m the Apocrypha , it ranks as one of 
the finest examples of the wisdom literature of 
the Hebrews One of its best known passages 
will bear repeating one of the noblest eulogies 
ever penned 

Let us now praise famous men 

And our Fathers that begat us 

The Lord hath wrought great glory by them 

Through his great power from the beg nning 

Such as did bear rule m the r kingdoms 

Men renowned for the r power 

Giving counsel b> their understand ng 

And declaring prophecies 

Such as found out mus cal tunes 

And recited verses in wTitmg 

Rich men fum shed with ab bty 

Living peaceably in the r habitat ons 

All these were honoured m their generations 

And were the glory of the r t mes 

Their seed shall rema n for e\er 
And their glory shall not be blotted out 
The r bod es arc buried m peace 
But their name 1 veth for evermore 

The Apocrypha contains literature of sur 
passing beauty Jt was for some other reason 
than that it is a horrible tale t\\3t Judith was not 
included m the canon The gnm drama of 
JvJith and IJoJofcmes is a finely told stoiy of 
militant nationalism etcmpiifed in the person of 
a patnotic treacherous beautiful woman The 
literature of the 1 IebrcW 3 must hav c been far more 
e\tcnsivc than wc know , how much of it was lost 

dunng the disasters that befell the nation there 
IS no means of knowing 

But let us return to complete our histoncaf 
summary and see what the clfccts of the 
Exile were 


(Conlinufd on 177 ) 
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work nMron mer an\l tnilhCTnvuoaw anJ Im* Unki Hr 

\t\ilrri «t I rit trtt anrl Tie Vt ifrrse Ara 11/ Ut lu\c rirricj > im wi rlJ f imc Hr 
« n 1 1 rn in Ia mion and 11 non 'c^cn \ean «f Hr w cleclid I’frMilcnt of 

tlir Ilriti^h A<« Kuiion f ir 1914 H s stlrmp(« i« cnniiruct a phil i^nphv r>u( of in ulrrn 
Kcicmc >ii\r likr tiunr of Sir Ant ur nLion atlraitnl rnoch attcnt on and Ir 
tclir\r» thit the chJtii.T of oullook n«H Ir •via> from «hr riialcri ili»m and rtrict 
dricrminiMn if |j«t rrn(ur> mnard* •omcO in(. >«t ch will accord Irtrrr wiih 1 nr 
e^crjdj} rancrirnce 




Book I — {ConlimicJ from page 84) 


Science and 
Modern Thought 

CHAPTER III {continued) 


Crfativt Evo- 
lution AND 
Emergent Evo- 
lution 

W C ha^e said 
(page S 4 )that 
It 13 not }ct 
scientificaU} p^o^ en 
that natural selection 
tilone IS the one 
thing that explains 
the method of exolu- 
tion We referred to 
Henn Bergson's book, 

Crealite EtoluUon, so 
much discussed at one 
time Bergson holds, 
x\e haxe said, that 
there is some onginal 
“ vital impulse ” («'/„« 
behind the evo- 
lutionary process 
This doctrine main- 
tains that the Mtal urge - 

beW^T 11! to realise itself, it 

-a ° ‘^eative activity of the universe as 

Thr. confined to mere animal life 

definite” 

annhm» denies that it has 

purelv d f ” natural selection or any 

^ . he ascribes it to his 

8 ‘sm The essence of realitj is becomms. 



. _ IPtnto Httm Manuel 

HENRI BERGSON 
Eh^t^pher and author of Creatne Ex.o 
tution, a book which has exercised enormous influence 


that is. It is a continual 
and actiie process, a 
creativ e evolution ” 
This IS more a philo- 
sophical conception 
than one with a sound 
scientific basis 
There is also the 
hjpothesis of Emergent 
Evolution, which its 
leading exponent, Pro- 
fessor Llojd Morgan, 
claims IS a stnctly 
scientific conception 
The theory assumes 
that real novelty 
emerges from time to 
time in the course of 
cosmic advance The 
theory supposes an in- 
dependent spiritual 
principle which enters 
into association with 
matter and is a direct 
mg agency in the 
evolutionary process Professor Lloyd Morgan 
uses the term “ emergence ” to describe the 
appearance at particular lezels or stages oj 
evolulirm of the new — new properties and 
qualities and faculties m living organisms 
These qualities are not present in the germ, or 
embrjonic state, or any stage of dev elopment pnor 
to that m which they appear, but" emerge ”mthe 
course of evolution Life and mind, for example. 


sen NCl AM> M01>l UN 'niOUOH'l 


matter fn>«n lii' Vnowicilpc of non h\tnR matter, Rninj: an J»lc«jn4te tlc^cnption of life and that 
but he micUtsjN that his inahilitv naidncmertlv one i1»> »uch tlcsinpiinn would po a Innp wa} 
to his ipnorance It would be impoisible u» further tn csplaimnp the nature of life, fie 
prose that he rrerr <i n male the sfeduction If, conJuded with (he cautious words '‘There 
on the otfier lumJ. the incs!uni»t did mcctetl m jet mas 1 e lusher Icscis cillinp for disai-^sion 
dedunnp the KhaMowr of hsmp mtUcr fnm tn mute difTcrcni lentis " In other words to 


dead matter he 
would hast ills- 
pros-cd 1 mercent 
1 solution Hence 
I mcrpeiit I solu- 
tion IS h thcorj 
that cannot f»e 
prosTd, hut sshuh 
mas he dispmscd 
Tlic arpuments in 
Its fastmr arc ihtt 
It IS mherenils 
reasonahlc, it »s 
cnnvmant with 
the present state 
of our sasntific 
knossicdpe, and it 
sounds less im- 
prohahlc than the 
ilieofj of pure 
mechamstn 

Sir I rcdcnck 
Hopkins, one of 
the most distin- 
puishcd inscsti* 
pators of the 
chcinistrj of Using 
thinps.dcsotcd lus 
presidential ad- 
dress to the mem- 
bers of the hntish 


r>‘.\Wsv 




esnlim the nro- 

' , . " ' ‘ >>“, of Uv.nK 

f' nctisitj is tfic 

strif ed m plis-sico- 

f chemical terms 

' s^y[| ^ I <f<^ funda- 

\ VC / i ^ mental, and it 

*- ^ ^ not^^m^die 

^ pfohicin IS to he 

\ lias ink asks 

‘ J ' rM L *‘ Tl - ^^^nt .s the mtai 

/ f ‘"T^ssion which 

r*^^/ ■f^ »v •«.* world mikes 

^ ^ upon us after 

iS^Tj^ j "I'-' h-o 

_ . ■ ! I'WfJ »i>om ,« 

* ^ ^ material and its 

liw. f « '‘''"E I 

COItILLA think ss e maj 

How did Man become Man » What proit** of Naiure sure!) saj this, 
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la r__ 


Association (loll) ininsformed ape mio own? Tlie bio!oj.i5t cannot kisc a tint n mni i 

l I ^ 1 f tlefinite ani«er I be iheors of emerfccnt cwiluiion it « ^3) also be 


to that branch of explained m this chapter it is not perhaps ssidelj held regarded as a 

science nliich is « li o 1 c, , s a 

concerned nilh Inini! organisms He descniicil ‘ psjcho jihjsicol srstem rihicli bo!h fmm tlio 
hors the methods of chemistry had succeeded phjsical and from the psjchical point of ricrr 
in ctplainmg a rerj large number of happen- shorts a structure m stages rr Inch lead front loss cr 
mgs m the life of on organism rrhich hitherto to higher units In this sense it is a cosmos md 

had been assigned not to an) ph)s,co chemical notachaos From the atom to the rrotid of fared 

mechanism but to mjstcrious and unexplainable stars, from irnttba to human.n .» , , 

"rital" action M hile he eaplained that knorrn uninterrupted senes of steos m , he f 
phjsrco chemrcal processes rrent a long tray in eter lughcr and more comprehenstr cImm " 


rxpbtned in this chapter it is not perhaps widely held 
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No Solution 

Hioloj^ Jns man) pcrplcMiiM on ilic U'aitin^ 
list to be soKccl 

It IS plain tint m nil ilicsc theories there is n» 
fmaht), no approach c\cn to ngreement Our 
belief or disbelief m the theor) of emeri^cncc 
must rest, at present, on theoretical grounds 
Whether we accept or do not accept, the origin* 
atne and creative pnnciplc of emergence » no 
more a solution of the mj-sterj than the thenr) 
of the ongin of mutations or tlie theor> of natural 
selection is a complete explanation of the 
process of evolution Tor example, to the 
question, Wliat makes emergents emerge ? there 
13 no answer, we can only assume an aclivit) 
which IS given various names such as the directive 
actiMt> of an Unknown Power or a Divine lieing 
giving expression to a divine purpose 

{Cotiltnued o 


'I licsc (jurstioni of ultimate origin anil ultimatf 
iimvcrsal piiri>o«c belong to the province of 
phil wiplij Science is onij desenptiv c, dcs-rip* 
tivc of the firocesses of evolution so far as thej can 
be xwrtaincal and so far as the) can be desenbed 
A good deil more remains to be *ai<l of discovered 
facts and V'anotis tlieories of mterpretition but 
we shall rcscnc them until we have gone a little 
further in our studv , w lien w c sliall return to the 
subject in a final summing up ObviousI) all 
the (picsttons we have touched on arc closcl) 
related to the larger ones of tlic origin and nature 
of life, to the relation of mind and bod), and to 
the deeper secrets of the universe and the life of 
man 

Such questions will be best treated together 
under the heading of I’liilosophical Implica 
tions 

I /«7;f 13S ) 


LITTLE Biographies 

IV 

CHARLES DARWIN 

(iSo9 1882) 

T he pubii 

cation of 
Charles Dar 
win s The 
Origin oj 
Speaes marked 
a niminR point 
in the history 
of European 
thought He 
was bom at 
Shrewsbury 
son of Dr 
Robert Darwin 
and grandson 
of Erasmus 
Darwin By 
the age of e ght 
h s taste for 
natural history 
w as already developed and the orthodox curnculum 
of an English pub! c school left him un ntcrested 
He was sent to Ed nburgh to study medicine but 
that project w as abandoned after two years After 


wards he was sent to Cambridge with 0 view to 
taking D degree os 0 prclimmar> to the ministry 
as a future profession At Cimbridge he made 
the acquaintance of llenslow the professor of 
botan) the >oung student was known as the 
man who walks with llenslow At a later date 
It was Henslow who was the means of Darwins 
joining the staff of the Deagle about to set sail on 
Its memorable expedition to extend the survey of 
South Amenca Darvrin acted as naturalist 
without any salary sharing the captain s cab n 
This voyage lasted five years and as Darwin him 
self said was by far the most important event m 
hs life and determined his whole career "iet 
It depended on so small a circumstance as my 
unefe offering to drive me thirty miles to Shrews 
bury which few uncles would have done and on 
such a tnde as the shape of my nose 

Thirty Years Work 

He was the keenest observer and his study of 
the character of South Amencan fossils and living 
species on Galapagos Arch pelago was the ong n 
erf his views on the transmutation of species He 
thought he saw convincmg evidence of th s In 
1837 the year after his return he says I opened 
my first notebook of facts in relation to origin of 
species about wh ch I had long reflected and 
never ceased working for the next thirty years 

In his young days he was overflowing with 
genial spints and energy which spent themselves 
in a crowd of vaned interests He became a 
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Mctim of djspcpsia bowc\tr and one of hw 
biogtaphcrs writes U is no cxoBkcrotton to say 
that for ncarlj forty years he did not know one 
day of the health of ordinary men and that his 
life was one long struggle against the weariness 
and strain of sickness And this ts the man 
whose amazing industry during a long life was 
simply colossal 1 

Darwin tried to sum up the qualities that led 
to his success os follows My success as a man 
of science whatcac' this may linae amounted to 
has been determined as far as I can judge by 
complex and diiersficd mental qiialmcs and 
conditions Of these the most important hate 
been tl e Itnc of science unbounded patience in 
long reflecting o\er any subject industry in ob 
serving and col 
Iccting facts and 
in a fair share 
of invention as 
well as of com 
mon sense He 
had the gift of 
preserving a per 
fectly unbiassed 
mind which 
above everything 
else was intent 
on getting at the 
truth of tlungs 
He was always 
ready to abandon 
or modify any 
opin 00 he might 
have formed if 
fuller knowledge 
rendered that 
necessary 

Tie Origiit of 

Speaes was pub tSSi 

lished in i8j9 
on correcting the final proof sheet he wrote Oh 
good heavens I the rel ef to my head and body to 
banish the whole subject from my mind The 
book was received with a storm of criticism 
except by such men as Charles Lycll T H 
Huxley Sir John Lubbock etc the theologians 
launched every knd of abuse against its author 
He rema ned quite unperturbed 

The storm of controversy reached its climax 
at the Bnt sh Association meeting at Oxford m 
iS6o the occas on of the famous verbal cfaast se 
ment of B shop ^\llbe^fo^ce at the hands of 
T H Huxley 

Since Darw irusm is the subject of a chapter m 
the present work it is not necessary to go into it 
here Darwmism in its broad sense as meaning 
the doctnne of Evolution is now practically 


universally accepted The full title of Darwins 
book t« The Origin of Speaes by Means of l^atural 
Selectton He advanced the theory of natural 
selection as an explanation of the method of 
evolution TVlost of what he wrote about th s 
still remains valid But not all there has been 
nwkctl progress in biological science since his 
day and m particular that branch of it which 
deals With heredity On that subject there is 
still fl diJTcrcncc of opinion among special sts 
But no competent naturalists have any doubt as 
to the validity of the facts of evolution as a modal 
theory of the way in which living creatures have 
come to be as they are Where there is difference 
of opinion it is in regard to the factors which 
account for the fact Biologists still remain very 
much in the dark 
about the causes 
of variations 
Darwin h mself 
never claimed to 
explain the fac- 
tors operative in 
evolution all he 
did was to make 
broad general sa 
ttons based on 
the observable 
processes of 
vaination here 
djty natural 
selection sexual 
select on and 
the hke Of 
ultimate causes 
he did not pre 
sume to speak 
His Descent of 
Man was pub- 
lished m 1871 
It was the 
natural sequel to the Origin of Speaes W th 
all hts greatness man is a scion of a stock 
common to him and to the Anthropoid Apes 
Darvvin mercilessly proved mans affiliation to a 
vaguely kno vn primitive stock He effected a 
complete revolution in b ological sc ence It 
was not merely his marshalling of the evidences 
of evolution that won the convict on of most 
intellectual combatants it was his detailed 
explanation of the possible hoio of the sublime 
process 

He lived a noble life and few great lives have 
been so thoroughly free from 1 ttleness He died 
m jSS-* and was buned m Westmmster Abbey 
Patently laboriously humbly he worked to 
wards the truth— the truth that has done so 
much to make us/ree 



hgtlz 

CHARLES DARWINS HOUSE AT DOWNE KENT 

irdcn V ew ) Here he res ded from 1842 until h s death in Apr I 
H 9 study s the bu (d ng on the left 
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V 

THOMAS HENR-i HUXLEY 
(1S25-1895) 


T h hu\ 

• LEYw-as 
a notable figure 
of the A^ictonan 
era not onI> as 
a man of science 
but as a Tvnter 
gifted tv-ith a fine 
clanty of style 
His n-as a great 
influence in 
moulding public 
opinion when 
the ncn doctnne 
of evolution was 
profoundl) exercising men s minds 
He vt as an authority on comparative anatom> 
and made some big original contributions to 
science in the domain of Zoology, but he shone 
most as a bnihant advocate of Evolution and in 
helping Darwin to win his evolutionist battles 
His famous controversy in the pages of The 
Sineleenth Century with W E Gladstone about 
the Gadarene swine and mspired scripture m 
general is still a vivid remembrance of the older 
generation of to day So too his withering 
encounter with Bishop Wilberforce at a Bntish 
Association meeting at Oxford m 1S60 

Two of Huxleys chanictcnstics vvere h»s clear 
thinking and his intellectual honesty Most of 
his clashes with Thcologj had to do with subjects 
in regard to which the transcendental interpreter 
took up the rSIe of scientific desenber eg as to 
the precise way in which Animate Nature arose 
or the manner of Man s emergence Huxle> veas 
himself incredulous of mans philosophical and 
theological interpretations but his fierce opposi 
tion was not if v\e understand hun anght to 
theological interpretation as such he was against 
theological trespass into the field of scientific 
description and agaipsi the attempt to fence off 
an> scientificall) discussible problem as a pro 
serve from which science was excluded As he 
humorously rentarked he could not endure the 
numerous warning s gn boards with the notice 
' No ITioroug) fare — By Order — Moses If we 

understand h m anght he d d not think that the 
d fTiculiy of believing in God w-as afTected b> the 
modem advance if science lie wtoIc The 
plikniplt'al <1 Tcultics of fheum no" are 
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neither greater nor less than the} hav e been since 
Theism was mv ented ’ ’ • 

In the midst of all his activities HuxJe} would 
always find time for lecturing to the w orking classes 
In a letter he said I want the working classes 
to understand that science and her ways are great 
facts for them — that physical virtue is the base of 
all other and that they are to be clean and 
iemperate and all the rest — not because fellows 
m black and white ties tell them so but because 
these are plain and patent laws of nature which 
they must obey under penalties ’ 

As his grandson Oulian S Huxley) tells us, 
Huxley had a great capacity for reverence 

although represented during his Lfetime as a 
pnnee of infidels and arch-enemy of religion 
Thomas Huxley was in reality a man deeply and 
essentially religious by nature He was a puritan 
and iconoclastic spint but one with profoundest 
capacity for reverence That capacity he expended 
chiefly m reverence for truth and for moral virtue 
and It upheld him m a lifes work, almost super 
human in its arduousness It was Huxley who 
coined the word agnosticism a word that has been 
often misrepresented and misunderstood In 
Huxley s case it meant an attitude of mind 
where certain problems were incapable of venfi 
cation 

\\e have dwelt on this side of Huxley s work 
rather than the scientific side of it because it is 
perhaps his most important legacy to us One of 
his biographers wntes Those who care even 
more for freedom of thought than for mere 
advancement of knowledge may well consider the 
effect produced by his lectures and essays upon 
the minds of English speaking peoples to be the 
most important result of Huxleys work between 
1S60 and 1870 But they represent only a small 
piartof the work he actually did dunng this penod 
The record of it is remarkable not only his purely 
scientific work but the administrative work he 
did in connection with vanous learned societies 
and the ceaseless energy he devoted to hts essays 
his lectures, and every form of intellectual 
culture 

He was bom at Eal ng m 1825 the son of a 
master in a school there In his early days 1 ke 
Darwin he got his impetus to study biological 
science on a manne survey exped lion ns an 
assistant surgeon he went out on H M S liattte^ 
jnake commissioned to survey the eastern shores 
of Australia This scientific work broui.ht him 
•omc fame and 1 c was elected a Fellow of the 
Royal Society For thirty yvars he was an 
intunatc friend of Charles Darwin He died st 

nastboume on June 29 1S95 

•hr Arthur Thomiofi s H ktit U r (M f ta l/icilfy 
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CHAPTER IV 
THE NEW EPOCH 
What is Happening to Science 



i< noio tJr TrittemJ S T^.l. — 

A FOUR FOLD STELLAR CAMERA 
\Sonderful photognphs ot the passage of meteors are obtain h k 
means of this instrument which was presented by I3r Rnkl^** 
Mond to the Obsersatoo at Sidmouth The four cameras ^ 

mounted so as to point towards the North Pole and remain mnd 
longed exposure of the plates as the earth retohes produces rSnifi k?* 
images of stellar phenomena such as are shown on page itg The 
can also be adjusted to follow the courses of the stars and 
as small discs ^ "'ograph them 


B efore we go on to 

summarise the re 
suits of some other 
branches of Science, m 
addition to those ue hate 
alrcadj referred to, it will 
be helpful to readers not 
familiar with these things if 
we explain how it is that 
science is becoming more 
inter related and more uni- 
ted, that IS to saj, how 
different branches of modem 
science dotetail, as it were, 
one into another, nowa- 
day’s the inditidual sciences 
Can no longer be treated as 
distinct and separate As 
we said on a previous page, 
astronomy, phj’Sics, chemis- 
try, and biology at points 
merge into each other, every 
science is in some way 
complementary to some 
other Perhaps this state- 
ment requires a little 
further elucidation 

The boundanes between 
the great divisions of science 
grow less definite as knowledge continues to 
advance Not so long ago the four mam sciences, 
astronomy, physics, chemistry, biology, were re- 
garded as quite distinct Now they overlap, and 
they ov erlap to such an extent that new * border- 
land " sciences hav e come into existence linking 
one on to another Thus connecting physics and 
astronomy we have the science of astro physics , 
connecting physics and chenustry we have 


physical chemistry , connecting chemistry and 
biology we have bio chemistry, and so on 
For example The old text books divided th 
saence of phy-sics mto the four departments f 
Light, Heat, Magnetism, and Electricity Ti? 
province of Astronomy was the study of ,k* 

heavenly bodies But recent scientific knovvied * 

has revealed that a clue to the nature of hgfjt 
dcctnci^ and other “ forces " is to be found 
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lCe$jrlesy of Mtssrs Adam H //it LtJ. 

The spectroscope is an important instrument in the study of the stars , the technique of stellar photography 
IS too complicated to c^cplain m a few words Scientific photographs of the heavenly bodies supply such 
information as enable astronomers to get the spectra and magrutude of stars, and their distances, temperature, 
mass, motion, ages, and internal conditions 


the atoms of the stars, for we now know that the 
atoms of the stars are of the same kind as ter- 
restial atoms and that a study of the nature of 
stellar atoms and radiation is an invaluable aid 
to the phi-stcist studying light and electricity in 
his laboratory A knowledge of the constitution 
of the stars is as vital to the physicist as to the 
astronomer — hence the science of Astrophysics, 
which is concerned both mth the constitution of 
the heasenly bodies and the phenomena that go 
on inside the stars 

Again, the chemist studied the chemical 


elements, but now that all the chemical elements 
arc found to be nothing more than combinations 
and permutations of particles of elcctncitj 
(electrons and protons) the chemist links hands 
tnth the phjsiast, and \ve have phj'sico-chemical 
science. 

Once more, the biologist deals with the 
phenomena manifested b) Ining organisms, but 
as living organisms also are now more intimately 
understood m the light of the modem electronic 
theory of matter, ue have the new science of 
bio chemistry Bio chemistry asks Can «e be 



A Mi-S‘4AOl VROM Tlir STARS 


Thf illmtritxwi i»>ow» ihc »pfclri(w prTVK>u« rw) of four *tir» All I cht h a l!«id of I i.hl» ofdilfcfcni 
roIv«irv. an I wlioilwr thf I tbi cotiot from a mr or from any othrranurer. It canlw analyvcd into iw crniiitucnt 
lovirv* Tf o ill ferrnt col niri of I cht rrvult from wave# of diiTcccnt length Sunt khi a I lend of all the 
toloun of the fa nKiw Tbeanaivvod lighl aporadtout into a atnnor pJIlrtn nf I n« and hand* of continuouil) 
craifoiTril odovir »»} i.h M docril-rd a» • ' apreintfn ibr order 11 from *jolel throuch crrcn and orin.-e V> 
r»>l •hieh lj« 1*-^ fcmeeii a«are tendh . vio’ct •• the alwrtcal The ipeeimm of a aur irl.j a gfeat deal abour 
(uftifiiutK>n and |l* I fe alnry 
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ccrtasn tint there is a mtunl boundar) between 
the liting and the not h\ing ^ 

As a matter of fact, etcrj biologist now recog- 
nises that there is a legitimate chcmistr) and 
ph\ ICS of the living hodv, and desires their 
further advance , but the point is that many 
biologi^-ts arc comanced that there are distinc 
tuch vita! phenomena which remain trredunble, 
•such as imtabilit), growth, development, 
hercditv, and variation But there is not in 
the^'c phenomena anything that contravcris the 
laws of chemistry and phjvics 

§ I 

S CIENCE, then, as a whole is becoming 
more unified, although scientific men 


themselves are becoming more specialised Each 
department of science now so abounds in 
details that it takes a lifetime to master it, and 
jet at the same time the threads that connect 
all tl^e departments together are steadily 
becoming more apparent 
^^c can see how the process of unification 
comes about if we consider the changes that have 
come over the science of phjsics dunng the last 
lift) 5 cars As we have said, the old text 
books divided the sacnce of phjsics into the 
four departments of Heat, Light, Magnetism 
and Electricitj This clear cut divnsion no 
longer exists A great unification was effected 
vvhen James Clerk Maxwell showed that light is 
{Continued on page 140) 



Thej are \-acuum tubes from \>hich nearh all the atr has been pumped Hot\ ‘lir VV it «-• . 

a beautiful expenment by produang an electnc d scharge in the \-acuum tube d senv Crookes in 

be thought to be a new or 

discovered (although he did not know it) was the existence of electrons which comrrnJii "bat he had really 
Wgc was to come later with the discoverj of radium compose all matter That know 
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HOW FAR THE CAMERA SEES PHOTOGRAPHING VIBRATIONS 


Qy means of nfra red ra s the ran(;e of photo This photograph sho s d fferent types of v brat on 

g aphy has been vastly extended Wh le the waves n metal rods ( n th s case duralum n) The ex 
shtubs at the lower r ght CO ner n the photograph pet mentcons stsin tapp nga rodatoneend w thasmall 
were 20 yards from the camera the mounta n peaks hammer and then mak ng v s ble by electr cal means 
(Himalayas) we e 64 m let away the tra n of waves which occur as a result of the impact 



DETECTING THE FLAW INVISIBLE TO HUMAN C\E 

Th s \ Ray photocraph of a golf ball An amar ng photograph sho ng electrons 

clearly re eoU on mperfect on n ts com appear ng as -a es in pass ng through a thin metal 

pos t on f*® 
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WONDERFUL STELLAR PHOTOGRAPHS 


A Cellar photograph taken 
\Mlh a fistji camera causing 
each star to lease a cursTd 
trail on the photographic plate, 
due to the earth s rotation 
The stra ght 1 nc la a large 
meteorwhich chanced to dash 
through the earth s atmosphere 
svhile the plate s\-as being ex 
posed (See illustration page 
1351 



A Nebula and a Fireball 
(meteor) the latter crossing 
the plate m i second the 
former hardly monng in 3 
million years 


IKm Sat cnal Oittnaitri Ptagut 
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an electro magnetic phenomenon He showed 
that electnc and magnetic forces are propagated 
through space in the form of aves Now it had 
been known for a long time that light also streams 
through space in the form of waies, and the 
speed at which it does so was well knowm 
Maxwell showed that the electnc and magnetic 
forces travel at the same speed as light It was 
shown, by experiment 
that these waves can 
be reflected and re 
fracted just like ordi 
nary light waves 
There could be no 
doubt that light waves 
are a form of electro 
magnetic waves an 
important disco\ ery 
The waves of wireless 
telephony and tele 
graphy are es«entially 
similar to light waves 
The only difference is 
that they are ^erymuch 
longer than the waves 
of visible light 
Radiant heat and X 
rays are also included 
in this scheme X 
rays are only very short 
electro magnetic 
waves The novice 
or beginner, may not 
understand these 
points at this stage 
but they will become 
quite clear m hts mind 
later on ^\ c arc 
mcrelj indicating here the point that a great 
unification lus been effected \\hcn we study 
electro magnetic waves we are not only studying 
the nature of electricity hut of light and radiant 
energy as well 

Ihis IS a specimen of the sort of umfication 
tl at takes place in science A number of 
apparenth tiixrrtt pt rrorrena are alt teen to be 
* rxrmpl f eations t / one prneral phertamenoit 

He analysis of the 1 ght received from the 


stare, which is made possible by the instrument 
called the spectroscope, has called the great 
science of astrophj sics into existence The 
spectroscope is no new optical apparatus but the 
results of spectrum analysis m comparatively 
recent years have been far reaching The light 
that comes to us from the stars has by means of 
spectroscopy, given us an ever increasing mass of 
information w hich has 
been interpreted by 
the astronomers 
Thephilosopher Comte 
declared that man could 
never know anything 
as to the chemical 
composition of the 
heavenly bodies But 
that IS just what the 
spectroscope fias re 
vealed The spectre 
scope 13 an instrument 
by which light is ana 
lysed , when the light 
proceeding from the 
stars is analysed we 
can learn what ele 
ments compose the 
interior of the stars 
Stellar atoms are 
mostly the same as 
terrestnal atoms The 
stars have become as 
it were gigantic labor 
atones in which the 
physicist can study 
conditions that he 
could never reproduce 
on earth How docs 
matter behave at super earthly temperatures 
and at super-earthly pressures ? The stars tell 
us Thus obsenation of the stars has extended 
our knowledge of physics while our know 
ledge of physics lias greatly increased our 
knowledge of the stars 

Can this process of unifying the sacnces he 
continued indefinitely * Are all the sciences 
desttncti to merge into one great comprehensive 
snence ? At the present time there arc 



[Ri fhtti* 


JA>Ji:S CLERK MAXUCLI 
(1831 1871) 

One of ihc gmiest scieot sts of ihe age It became 
h s I fe work to sbtiw that light is a form of electro 
magnetic waves He v\OTked out the propert cs of the 
electrical v-aves whch were afierw-ards verified by 
Hertz and thus he was the iheoret c founder of all 
w relc^s s)‘stcins 




opened in 1932 The Headquarters of the British 
Mas sell la d the foundation of all 

obviously two great groups of sciences those 
that deal with non living matter and those that 
deal with living matter Is this a fundamental 
division — fundamentnl that is to say m the 
very nature of things ’ We have already re 
ferred to the science of bio chemistry which 
treats of the chemistry of living things There 
IS also a bio physics Will these saences 
ever account for all the phenomena of living 
things ^ 

At the present time there is a great divci^ncc 
of opm on on th s point There are some 
authorit es who believe that noth ng goes on in 
a living organism that will not one day be 
explained bj the laws of physics and chemistry 
There are others who believe that living organ 
isms will never be accounted for by these laws 
alone They assert that entirclj new energies 


{C«ur ity e/ tht Bn h B oad e ng Co pora m 
; HOUSE LONDON 

Broadcast ng Corporation The d scover es of Clerk 
s rcless s>stems (See page 140 ) 

and forces unknown to physics and chemistry 
are involved in the phenomenon of life Biology 
they say will never be swallow ed up by physics 
Suppose that they are right Does it follow that 
there will always be this great divis on m science > 
Not necessarily Tor it may be that the science 
of hfe when it is perfected will have something 
of importance to give to the science of matter 
In fact the unification of science may be effected 
the other way round not by explaining d living 
organism m terms of dead matter but by explain 
ing dead matter in terms of living organism But 
all this at present is a matter of speculation We 
can assert definitely from the way the sciences 
developed that there is a pervasive unity 
running through the diverse phenomena of 
nature but preeisely how far this unity extends 
we are not jet in a position to say 
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[Cffjru y of Se titi ft Idiat a/ To Jay 
DETECTING A SMALL QUANTm Or MATFCR 


In the left hand photottraph the two pieces of paper etaetb balance The balance used is «ty sensitite 
and when tl e a n(;tc word atoms lus been written with a lead pencil upon one of the papers the additional weight 
IS sufTcient to depress one of the pans os shown in the second photograph The spectroscope will detect less 
than onC'iTulhonth of the matter contained m the word pencilled above 

of little bits of “ matter ” pushed and pulled reality At the same time it has become clear 
about by forces ’ The universe consisted of that the uniterse is not to be desenbed as a 
lumps of matter material substances wandenng mechanism The old matenalism is bankrupt, 
about in space and time in accordance with the materialism that was merely a materialistic 
certain laws conception of the universe, and of life and mind 

\\e do not sa} that every man of science MTien we have seen a little more about the 
believed this m a literal sense, and that no one beliefs of scientists as to the nature of Matter, 
had ever thought of atoms as composite structures Space, and Time, we shall sec then that ‘ com 
built up from smaller particles All that is mon sense tells lies about all of them,’ and that 
implied is that the conception of the atom to not one of them is what it ‘ obviously’ seems 
day is a product of the present century to be Common sense is no guide to the actual 

Now, the great change that has come over the world of reality which science discovers it to be. 
scientific outlook is due precisely to the fact that 

these three things — matter, space, and time — The Part Mathematics Plays 
are no longer regarded as three independent The great investigator has been the mathe- 
reahties This change has come about as the malical phjsicist Can we trust the mathe 
result of two lines of imestigation — the analysis matician? He does not ask us to trust him 
of matter, and the analysis of space and time blindly and everywhere When he t d t 

As a result of this analysis matter has been a thing and we later see it come to pass that i e 
depnvedofitsstatusasa substance,’ andspace the ordinary man some confidence For 

and time have been deprived of their independent it was from a pure mathematical d 
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Itself 'ilits rcilitj is a imiter of rehtions 
between things and not of things thcmscUcs 
which must remain for c\cr unknowable " 

The method of the mathematician is measure- 
ment It can only deal with those things that 
can be made quantitative, that is to say, an} thing 
that can be increased, divided, or measured 
In any given phenomenon its measurable 
aspects are picked out and the relations between 
these aspects are given precise expression in a 
mathematical formula This formula enables 
deductions to he. made Tor instance^ if we 
know that a triangle has two of its angles equal, 
we can prove that two of its sides must be 
equal 

Such things as beauty, intelligence, ** strength 
of personality,” and so on, are not things that 
mathematics can concern itself with, since such 
things cannot be given quantitative form 

It IS obvious then from the little we have said, 
that mathematical physical research is conducted 
in an ideal spirit of complete detachment it 
13 quite impersonal, free from prepossessions of 
any kind , a mathematical formula can never 
tell you what a thing is in reality , all it does is to 
tell you how a thing behaves, and its relation to 
something else, never what the thing is 
Although the mathematician’s formula is a 
symbol it is something real , he understands 
perfectly vvell the meaning of his symbols, but 
he does not know what the thing itself is, the 
definite reality that the symbol stands for He 
can picture and describe what goes on inside an 
atom although no atom has ever been seen by 
mortal e> e, not even through an ultra microscope , 
far leis has any electron, infinitely smaller, been 
seen The existence of the invisible electron 
IS only known when it is in interaction with 
something else , ifien it emits rajs or flashes of 
1 ht To the phjsicist these rajs and the way 
thev behave tell a great deal, and from such 

from tlw obs'"''* 

54 

fir pifl/Arwot'"''" ttarts out tcilh premiset 
^ t ht(f‘ obserreJ fihe- 


umiersall} accepted W’l arc rather anticipating 
what wc are coming to, but wc maj say that if a 
mathematicnn knows that the electrons in an 
atom arc jumping from orbit to orbit in a certain 
way he can deduce what kind of light that atom 
IS sending out lie puts the information he is 
given about the atom into a formula and then 
reasons about the formula Clerk Maxwell 
knew that elecfnc and magnetic forces, when 
measured, were found to be related m a certain 
way He summed up these relations in a 
formula and deduced from it that electromagnetic 
forces were propagated with the speed of light 
through space in the form of waves The de 
duction has been proved true When Einstein 
was told that experiment showed that the 
velocity of light did not depend on the motion 
of the observer he was able to prove that in that 
case, space and time must be relative 
Now the wonderful thing 1 $ that within the 
life-time of the present generation men pursuing 
the path of mathematics should have been able 
to transform entirely our views of the nature of 
the physical universe It began, of course, with 
certain observed phenomena, the nature of which 
IS explained in another chapter The observed 
phenomena resulted in the discovery of X-rajs, 
in the discovery of radium, and finally the 
discovery of the electron to be developed later 
into the theory of the electric constitution of 
matter of every kind , to be followed by the 
revolutionary Quantum Theory 
The discovery of these things then resulted in 
the confounding of ** common sense ” As with 
the analysis of matter, so with the amijsis of 
space The analysts of what the ordinary man 
thinks of as “ space ” revealed that there is no 
such thing as ” empty ’ space that space is as 
different from what it had been imagined as 
matter bad turned out to be , time is mathc 
matically analj'sed, with a like result , and bj and 
by Einstem envisages a new world of four 
dimensions Not one of these revolutionary 
concepts now rests on mathematical theory 
alone, Uicj are cvperiinentallj proven The 
first grent shock for the believers vn the indepen- 
dent realitj of space, time and matter was 
caused by rmsicms theory of relativity Jn 
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reasoning that the late Professor J C Adams and big scientific iniestigation, such as the Electro 

Leverner predicted the e\istetvce <sf ihc planet Magnetic Theory or Emstern’s Theory of 

Neptune and mthin narrow limits of space where Relatint) , is not generally regarded as a poem is 

It would be found in the vast skj 'ITiereupon due merely to an accident of language and educa 

the astronomers set to work, and how Neptune tion *’ Eddington has said “ I know of passages 

was quickly discovered by them is one of the written m mathematical s}'inboIs which in theu: 

most dramatic discoveries in the history of sublimity mightviewithRupert Brooke’ssonnet " 
science That is no solitary example , such IVIathematiaans speak in a language only to 


examples are manifold 
In other directions, we 
hav e ample proofs that 
mathematics is one of 
the finest tools of 
scientific investigation 
anddiscovery overand 
over again the mathe- 
matician’s reasoning 
has been confirmed 
later by experimental . 
proof and actual hap 
penings 

The mathematician, 
in one sense is a cold- 
blooded mortal He 
deals in abstractions 
11c takes nothing for 
granted He will not 
rely on these dangerous 
tools, the senses , ap 
pearanccs for him arc 
too deceitful He 
measures everything , 
he works by equations , 
at work he has no 
emotions — except the 
joy of seeing a great 
mathematical structure 
completed and venfied 



PROFESSOR EINSTFfN 


be understood by a 
mathematician The 
ordinary man con 
fronted v-tth the 
mathematical equation 
proving a conclusion is 
in the quandary of a 
person not knowing a 
single letter of the 
Greek alphabet and 
who is given the lhad 
printed in Greek to 
read That is the 
handicap of the ordi 
narv man, but the 
mathematician himself 
has, sometimes, a diffi 
culty which affects 
himself His ideas at 
times cannot be trans 
laled into any language 
He works with sym 
bols, and, m the region 
of high mathematics 


He has chan^d vhe v-hole n\cWiT« itvc Ut\w«ve be builds up in his 


as It Mas tmag ned m the n netecnih centuo Jutt as mind a pictured image, 

the d scoienes of Cbpemieus in the sivteenih century _ 

rcvolutionued current ideas about the place of man in image that cannot 

the universe so the Kelamitv Theor> of Einstein Mill be put into language 


He is in the position 
of a poet who tries to 


He secs m his matlicrrutical theory, worked put into poetry what cannot be expressed in 
out to the last logical point, an object of mattcr-of fact prose He is not dealing with 


surpassing beauty \ mathematical wntcr is concrete things but with ideas 4\e arc 
moved to write as follows ' Fhe pnKCSSCS thinking now of the high regions m which 


b\ which the theories arc obtained arc often as the madicmaiican works when he is tomg 


Tuhcticallj important as the theories chcmseJvcs to frame his notions of the nature of the 


A siiltle, elaborate and economical piece of cosmos Ihc vision is too rare subtle too 
reasoning often affords great xstlicfic pleasure, elusive Jo be put into prosaic every day language 
none the Icm real I ecausc coniparativclv few It cannot l>c given definition or described m 
pcojle cnjvv it The fact tlui the liutory of a words by the poet or mathematician u hun<elf, 
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WHERE EINSTEIN TESTED lilS THEORIES OF RELATIVITY 
THE ASTROrmSICAL ODSER%ATOR\ ON THE TELEGRAPHnNCERO POTSDAM 


Th 9 unusual structure was designed and erected m honour of E nstem the greatest modem scientist The 
tower rises 1 ke a mighty dreadnought a masswe and impresswe monument to the purpose tt sertes 


far less can it be communicated e\ccpt taguclj 
in non mathemattcal language It is some 
thing ’ that eludes all that In the matlie 
matiaan’s mind the ‘ something is the 
totality of the mathematical relations of one 
thing to another and to the whole He can only 
frame that knowledge that mathematical know 
ledge m mathematical symbols 

He deals with abstract ideas, that is to say 
with certain concerted qualities or attributes of 
aw object comwlticd apart fiom the rest the 
external appearance of a thing is no guide to its 
intrinsic nature 

Mathematical Reality 

In a word mathematical knowledge does not 
rely on the human senses Mr L.angdon 
Davies sums it up clearly 

Human eyes being formed to help us in the 

VI 


struggle for existence are not necessanly satis 
factory tools for fashioiung a picture of reality 
Exactly the same is true of language which 
contains many snares of tripping up right 
thinking There exists a kind of knowledge — 
mathematical logic — which does not come from 
the senses Out of this mathematical form of 
knowledge and by using mathematical language, 
we can construct fl reality which satisfies our 
desire for something e\ ery one can beliet e This 
leidvly can never be put satisfactorily into 
pictures so that any description which is not 
mathematical — that JS, any word picture — is only 
useful as a rough guide to reality The dis 
covety of this reality brings w ith it the abandoning 
of a common sense \iew of things, but apparent 
contradictions in scientific descriptions amounting 
often to paradox are due to our taking the 
imperfect and partial picture for the reality 
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[Ctmtfty of The llluOralti London Aw* ’ 

r fSTcsrsc to ntc * spi it atom 


All otonis arc buiU up of electrooj and protons infinitely minute particles of electncitv The illustration 
shows a section of the apparatus with which the atom i.as split by Or Cockcroft and Or Walton workingat 
C^lfidce l o split an atom is to dis nteftmte it by using alpha particle rays as projectiles Lord Ruther 
ford bombarded atoms and was able to knock ptotont out ©(atoms of the lichter clemettls The proton u the 
nucleus of iheotonjand is the poscfiic charge of a particle ©f electricity Jn doing so he changed the constitu 
tion of the atom The abote apparatus by rneans of which Dr Cockcroft is listening to the sounds indicating 
atomic dismicgraiion is attached to a one mUion xok tacuum discharge tube 


conceptions We shall not pause to explain to 
the uninitiated what the old classical scheme of 
phj'sics was, and what has replaced it , for the 
moment that does not matter Ws are merely 
saying that to grasp nen and unfamiliar con 
ceptions ts not easy The new conceptions of 
present day physics and relativity arc not only 
unfamiliar to our mmds , they are astonishing 
notions, upsetting long established belre/s about 
the nature of the objective universe 

To grasp new conceptions of this kind means 
that we have first to empty our minds of fixed, 
established notions It means more than that 
we have to acquire a new point of vievv, a new 
habit of thought, a new kind of consciousness , 
the mind has to be educated, as if were, to some- 
thing radically new To become farailm with a 
theory means something more than reading about 
it m an unreflecting way As we have written 
elsewhere, it means taking it into oneself in some 
indefinable manner — becoming ‘ intimate * with 


It Only when a theory is ‘ realised,” as we say, 
do we feel that we truly understand it Ideas, 
points of view that wc were able to see only in 
flashes become part of our normal intellectual 
equipment The process may well be called a 
growth of consciousness There arc ideas which 
our consciousness, when it first approaches 
them, IS, as it were, too flabby to grasp We first 
have to exercise Our mental muscles Every 
student of a line of thought Such as mathematics, 
which IS rather outside our normal preoccupa* 
tions, becomes aware of an actual change m bxs 
mental powers Notions so abstract that at fli%t 
they seemed almost meaningless gradually become 
perfectly clear and permanent additions to one's 
y,al reSMrccs St»*«s of moMcal compos, 
tion find that their capacity for mentally hearine 
n number of parts rapidly Increases I„ some 
tases It is almost as ,{ a nen faculty of the mind 

Mere bom and del eloped M mind 

The physics of recent jears has made heas^ 
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If, still persistent, you ask the mathematician, 
** Do you belie\e m a Creator ? " he, if he is a 
mce kind of man anxious to be helpful, %\ill gne 
j’Du a reasoned answer, but it will be Greek to 
you He will tell jou all about a four-dimen- 
sional world of point events, having certain 
charactenstics which have the quality of creating, 
and of permanence , a fourth dimension non- 
matenal shadow -world where time and space 
are one and co-e\istent , time and space acting 
as ghostly twin brethren, together, these two 
are creators of '* events ” This is all very 
puzzling, and the plain man will not in the least 
understand what his mathematical friend is 
talking about, although he is doing his best to 
tell him about the new conceptions of Relativity 
theory and the four dimensional continuum 
If he IS a very frank kind of mathematician he 
will tell you that he knows nothing of the nature 
of the things whereof he speaks , all that he is 
talking about is the structure of the reality of the 
physical universe , of the reality underlying 
that he can tell you nothing 

ithout his mathematical accomplishments 
jou will not understand But your com- 
mon sense is enough to follow him when he 
explains to you that the province of physics is 
limited to the siructure of reality, including other 
universes than ours , and all that depends upon 
the substance of reality for ever Ijmg outside 
physics 

Science has no loud dogmas to proclaim 
about “reality” The philosophy that regards 
man as a meaningless accident in an alien 
universe receives no support from modem 
physics As Professor Millikan say's, vve cannot 
allege against modem physics the sm of exalting 
the mitcnal at the expense of the spintual 

ith astonishing rapidity within the past twenty 
years man has extended his vnsion 

“ He has looked inside the atom, a body one 
millionth the diameter of a pin-head and found 
an, infinitely small nucleus one ten thousandth 
the diameter of the atom and arranged about it 


as many as ninety two electrons (in uranium) 
each playing its appropriate role in a symmetrical, 
co-ordinated atomic system He has then looked 
inside that nucleus and counted in uranium 
exactly 238 positives and 146 negatives, and he 
has found that the atom changes to something else 
tj any one of these postlizes or negatiies drops out 
He has watched the interplay of radiation upon 
these electrons, both within the nucleus, and 
out of It, and found everywhere amazing order- 
liness and system He has learned the rules of 
nature’s game m producing the extraordinanly 
complicated spectrum of a substance like iron, 
for example, and it is m Sommersfield’s phrase, 
unbelievable magic that these complicated rules 
never fail to predict exactly the observed results 

“ Again, man has turned his microscope upon 
the living cell and found it even more complex 
than the atom, with many parts each performing 
Its function necessary to the life of the vxhole , and 
again he has turned his great telescopes upon the 
spiral nebulce a million light years away, and 
there also found system and order 

“ After all that is there any one who still talks 
about the materialism of science i R'lther does 
the scientist jom with the psalmist of thousands of 

years ago m reverently proclaiming' the He3^ens 

declare the glory of God and the Firmament 
shevveth his handiwork ’ The God of Scien« is 
the spirit of rational order and of orderly de\c op* 
ment, the integrating factor in the world of atoms 
and of ether and of ideas and of duties and of 
intelligence ” 

Many people, including some men of science 
take saence too seriously They think t at 
science gives a far more comprehensive picture 
of reality than it really docs Science docs not 
find It necessary to talk about monl and asthetic 
values, or human experience kkliat science oes 
not assume docs not necessarily not exist t '* 
true enough to say iliat nearly everything 0 rcs 
importance to mm lies at present ouWi c 
saence 

(7o be continued on page 19?) 
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Modern Science 


CHAPTER V 

THE STORY OF OUR PLANET THE EARTH 


A S inhabitants of the earth «e rarelj per 
haps think of it as one of the planetsthat 
sprang from the sun and just as seldom 
may be do we think of the earth as the parent 
of the moon Perhaps we are less cuno is al out 
the nature and con«titution of the earth than we 
are about the far off sun and moon Tam harity 
here as elsewhere breeds indifference 
It IS known that the material of the earth is 


Before the present century it was bel e\ed that 
each element was itself and no other constant 
and unchanging but we know now that is not 
so as explained m another chapter m this wotk 
the element uranium may in fact sponfatieoi sly 
change into radium and radium spot taneously 
go through certain changes and end up as lead 
Such elements are termed radio active that is 
to say they emit rays which change the r con 



THE EARTH SEEN AS A PLANET AS WE MIGHT SEE IT IN THE HEAVENS rnnAT 
THE SOUTHERN REGIONS OF THE MOON iKUM 


similar to that of many of the other members of 
the solar system the only difference s that the 
materials do not exist in the same proport on 
nor m the same form It is elcmentaiy know 
ledge that under su table condit ons the same type 
of matter can exist in three d st net forms — gas 
liqu d and sold Hjdrogen and oxjgen are 
gases comb mng in proport on of two to one 
tl ey become water Some of the elements in 
their natural condition are sol d — 1 ke such metals 
as gold iron 2 inc etc 


stitution they disintegrate and no physical 
agency known in the whole universe can either 
inhibit or exped te it n the tiniest degree 

§ I 

A Cinematograph Picture 

ture of the etolu 
the time when it 
the present time 
iut the slowness of 


A CINEMATOGRAPH p 

tion of our planer fron 
broke away from the sun to 
' a spectacular affair 
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vorld \ jtl out >eget3tion plants or trees A 
monotonous smoJ-ing desert cinderj under foot 
with no more sccnerj tl an sand dunes litre 
and there out of a crick conies a cnml of molten 
rock I ke \crj coarse grained tar hardening and 
blistering on ifa surface as it cools and creeping 
out m front from beneath its crust in an uglj sort 
of No sun b) da} nor moon bj night nor 
anj stars but a thick curtain of cloud otcreicrj 
thing and hiding the hcaiens And henrath the 
cloud a dense and dust) unbreatl able air with 
carbonic acid gas an i water rapour JThcre 
was no s gn of life at all nor an) sound sa\e 
crackling and hissing and now and then a big 
explosion • 

ITic fir»t ra n to fill would surcK gi\e us a 
• *' r ] An! ur rbom on » \todrm St tnt* 


inriii in inc mm picture ... ....-tj-.v- . 

Fall ng drops of ram on ground that had ncier 
expenenced a show cr 1 eforc * The sun scorched 
eaitli a far hotter sun and a far hotter earth 
than wc e\cr knew Our film picture shows us 
jls rock) cnist tolcamc cones bare mountains 
and and plains a hot surface of earth under a 
hot sun then the first rain falls 
But the first moisture did not exacth come hke 
llal iSo direct explanation can be gisen Tfe 
fin»t water possibl) came from the earth itself 
ptrhaps It accumulated Itcncall, tlic surface before 
.t appeared on >t It mat eten be that there tias 
an onsmal umtet*,! ocean There is no absolute 
certamtx • 
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DIAGRAM OF LIFE IN THE EARLY PAL-EOZOIC WORl D 


e do not know how Imng things first arose on the earth no doubt ultra microscopic plant oreanisms 
tiere first de» eloped in the primeval tvarers, and other forms of life took shape becoming i>pes of the tegcMbJe 
and tnimal kingdoms 


In our supposed film picture — ages have passed 
since the first episode — we arc now looking at 
the ngid, rock), relatnely cool surface of the 
earth — mountains and tablelands and depres 
sions , a new period of earth’s history begins 
Clouds form and storrns begin to darken the 
heasens There are winds and rushing nters 
and waterfalls, lakes and shallow seas, soil 

procicclcd to cool down till it was completely liquid 
justhow long this look IS uncertain we hate sullicicnt 
definite knowledRc al>out its initial temperature size 
and power of radiating heat owa> to tic oWe to say that 
It must liaie been fompJctcIv li<(U>iJ within j fears 
of us formaiion , hut the actual time was ptotably 
\cr> much shorter ‘'olidincation would take rather 
longer since Iw that lime ilic temperature would Iw 
I iwcr and tl e radiating surf tee smaller thus reducing 
the rale of loss of hent I \ radiation in two wass ibe 
lime of to! JitK-ati n might luse 1‘een os Ising 0* 
10 eoo sears Jim* the earth was main[> sol d within 
15 coo scars of its fsrmation 


formed by the rushing torrents carrying greil 
loads of sediment and thick mud Then slowlj 
there come prime\jl vegetation and floating 
plants 

Dunng all this time, though we maj not hate 
noticed it, the earth has been continiiill} shrink- 
ing, owing to the contractron of jt* infernal mass 
and the compression of the material by the 
pressure of the ovcrl>mg rocks, pcnoilic 
shnnkages bring about the buckling up of suc- 
cessive senes of mount-uns and new physical 
features Atmospheric influences, too, have been 
at work di<»ntegrating rocks and changing the 
land surface ’J lie earth becomes more varied 
Hut as vet no signs of life, and wt art half-wji 
through the age of the cartli , a l/ivusan / mi/li'i’i 
years liaxe pasiril If it is a “ talkie ” picture wc 
arc looktng at wc might hear a voice tuv " ft 
an interesting fact that for itiillions of scars there 
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Upon the earth no sound of hfe at all, only the first mammals, flying dragons, and great 
the noise of wind and wa%e, thunder and dinosaurs — reptiles of gigantic size We listen. 


avalanche " 

We might see, not the tiny amcebro gliding 
m pools of water, for they are too small to see on 
our screen picture, but only the stirnng in the 
waters of manj minute pnmitive organisms, and 
a growing abundance of plant hfe No back 


in our cmema, to the speaking voice “ There 
were no gay flowers, no bnght autumn tints 
before the fall of the leaf, becau&e as yet there 
was no fall of the leaf” 

Next on our screen comes the era called the 
Cenozotc (modern life), and our picture affords 


boned animal has jet 
appeared 

Our film picture 
has been running on 
— covering as v\e 
hav e said about a 
thousand million of 
jears, but as jet it 
has not reached the 
geological era that 
saw the dawn of life 
on earth, i/tai 
would be an interest 
mg event to see, the 
first stirrings of hfe 
No picture can show 
us that except as an 
imaginative creation 
of the laboratory , for 
no one knov^ /loto 
hfe arose 

Wc make a big 
jump of a Jew more 
mtlUon years to what 
the geologist calls 
the Paltozoic era 



(Fran hmpt t I^tMa re Afsii 


US another great 
thnll — vve see the 
nse of the higher 
mammals and the 
emergence of the 
dawning ancestors of 
man In this long 
drawn out Cenozoic 
era (3-5 million 
years) the speaking 
voice is saving, ‘ the 
lands begin to bloom 
with cereals and 
fruit bearing, flower- 
ing plants, and grand 
hardwood forests, 
the atmosphere is 
scented with sweet 
odours , a vast crowd 
of new kinds of in- 
sects appear, and the 
places of the once 
dominant reptiles of 
the lands and seas 
are taken by the 
mammals Out of 


(anaent hfe) On ANIMALS OF THE CAMBRIAN PERIOD these struggles there 

our film screen we Sponges JeU>fuh Starfish. Sea Lhes Water Reas nses t 

, and Tnlobitcs “ greater intelU- 

now see a ncher gence, seen in nearly 

vegetation, a jungle growth or shrubby bush all of the mammal stocks, but particularly in one 
primitive forests of giant horse tails tree ferns, the monkey ape man ’ But as we are not to follow 
and club mosses, and the peopling of the the evolution of animal life here, but only the 

seas— fishes and then wallowing amphibia physical development of the earth we shall now 

^en^unnE on to the do 'end (the first creatures lease our picture house tt.thout ’hatinu rot a 
touseato.ce) then laudaniutals of the fi„, tentame man fhfourh 

Anolhr luvtp cj ot. Uons of jrurr and «e are mtlhous and mtlhons of jeata-an earth 
in the Mesoeoie era (mediajtal life) , the cjcad, iiianlind ’ “ 

and lou grouinB conifers gneuat to the hnther Some of the more t,m„t of .1, a 

tiouenos plants We maj think of the litUe hate left lone oeo For , “V 

gasp from the audience in our cmema, ,the„ them hate^fen^l’nterm'i/';""® "‘I. 
for the fimt tune thej see flouenng plants, btnls. ,m.kes ard colossal toll, 0 
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§ = 

Making of the Earth 

O UR picture would be too -vast to include all 
the influences at work during the long for 
mative period of the earth The story would be 
also too complicated and m parts it is somewhat 
lacking in confirmation We have merely noted, 
therefore, the mam outlines 
To indicate what was happening while the 
cooling of the earth’s crust from the melting- 
point of rocks down to ordinary temperatures 
was taking place and therefore causing violent 
contraction let us quote a passage from an essay 
by Dr Jeffreys it also indicates the beginning 
of mountain building 

This stage over, the outside had no more 
cooling to do , but the inside went on cooling 
and contracting Thus the outside was left 
partly unsupported on its inner boundary and 
had therefore to support itself by its own strength 


like an arch But there is a limit to the stress of 
this kind that a matenal can stand and after an 
internal of perhaps fifty million years the outer 
layers gave way They crumpled up irregularly 
along their lines of weakness and collapsed on 
the interior Then the process recommenced, 
and another stage of crumpling ensued It 
seems likely, both as a result of calculation and 
geological observation, that about si\ great 
periods of crumpling ha^e occurred up to tlie 
present time ” 

Ocean and Continent 

But let us turn to the formation of ocean 
and continent before we say more about mountain 
building There is more than one theory put 
forward to explain the change in the arrangement 
of ocean and continent It would appear that 
the higher continental masses and the depressed 
oceanic basins came into being %ery early in the 
history of the earth Some geologists beliete 


[ 

! 


/ 



I \ui\s\i ill f \T jscr McrrAuiAN Ri n n r of nif iitt vsiic 1 1 nini) 

(Rcn« ni r un! m C Jpc C«J -ny ‘xni h \ffira ) II. «h lioJ ■nJ ei m |S«- rri n» rJ try 

fr| I Vi h! <h au not tn Inti) " 
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TUC LOST ATLANTIS 

Thuold jmacinao mapshows the position of Atlantis the continent referred to b> Plato m his dialoRucs 
and stipposed to Ime disippeared in pre histone times under the waters of the ocean According to lecrend 
accepted as fact b> Montaifrnc BuTon and \ oltaire the island vs-as once peopled b> a powerful civil sed and 
war lAe race who had enormous influence on the histor> of humamtv It has been said that flocks of micntinc 
birds annuall) 11) to a part of the Atlantic Ocean where no bnd is visible and after flutteringahoutm disma> for 
some considerable time fall exhausted into the water lemmings itts also said obe>mR migratorv mstinct swim 
to the same spot with fatal results , but (hat lacks proof There is no conclusive evidence ihaiAilantis ever existed 


that the present position of the land and water 
areas have been more or less permanent through- 
out geologic tunes , others behexc that the 
oceans and lands have repcatedl) changed places 
Wc must remember that geological Ijme covets 
such a vast penod as to be almost bejond human 
comprehension, and ph)-sical and organic pro- 
cesses operate verj slowlj in nature There has 
been a constant shnnking of the earth, resulting 
in an instabilitj of its surface and bringing about 
penodic changes in the relations of bnd and 
water, as well as changes m the heights and 
shapes of the land The arrangement of bnd 
on lie globe has been, therefore, vcr> different 
at different geological periods The lands have 
tcpcatedlv gone down as well as up, the sum of 
their movements I'cing upwards On the other 
fund, the lower King bnd has on the aggregate 


moved downward, bringing about greater oceanic 
basins 

The earth has passed through man> major 
readjustments , there has been an inconstanc) 
of oceans and continents, but, 'avs Professor 
CregoT} ' some areas in the world have re- 
mained as bnd throughout nearl) the whole of 
known geological time, and perhaps through all 
of It * Prom a studj of the distribution of 
animals there is evidence that at one time there 
was some southern land conneaion lictwccn 
\ustraha and South America Now, some 6,500 
miles of sea divide these two comments It 
seems tlut the evidence of the distribution of 
animals and plants proves the one time existence 
of continents that have brnVen up, and of land 
routes that disappeared beneath the oceans 

Continents and oceanic basins maj have ongi- 
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fine stages in the making of a mountain chain 

1 A depression forms ben\een tno continents 

2 Sediments accumulate 

3 The newly made rocks arc folded 

4 The folds become more marked 

5 The folds hax e broken and slipped ox er each other 

The neit stage is the raising of the folded rocks out of the sea 


natcci as a result of the internal boiling process 
that prex'ailed during the forniatnc era of the 
earth To-daj the oceans, taken as a single and 
continuous tNpanse of water, coxcr near!) three* 
quarters of the earth’s surface \\c shall not go 
into the detailed problem of the ongin of 
ocean* like, saj, the \ilantic and the Pacific, 
*he problem is still unsettled 'I he theor) that 
he I’aafic Ocean is the scar left on tlic earth 


where the moon had been 
tom off mil not work, for 
the earth was probably in 
a fluid state at the time 
However, the basin of the 
Paafic IS of great antiquity 
It occupies half the earth's 
surface, while most of the 
land IS crowded into the 
other half, a thing that 
remains uneiplamed The 
Atlantic IS believed to date 
fiom the Mesozoic age 
It IS probable that the 
continents of Australia, 
India, South Africa, and 
South America formed part 
of one immense continent 
We ha\ e remarked that it 
1 $ well established that in 
the course of time there 
has been a frequent inter 
change between land and 
sea areas Nearly etety 
part of England to come 
nearer home, has under* 
gone such changes , land 
areas hate been submerged 
beneath the sea, and alter 
nately the floor of the sea 
has been heated up and 
become diy land Bntain, 
of course, was once con 
tinuouawith the Continent 
Mountains hate sunk be 
neath the sea, and rocks at 
the bottom of the sea hate 
been raised up and become 
mountains 

§3 

Mountain Building 

W rhatcbneflt mentioned the thermal con* 
traction iheor) asa major cause of mountain 
building, but It i* only one cause Ccologius 
cbssift mountains into four chief groups, each 
due to a dilTcrcnt formative process We shall 
not enter into details of the groups, which are 
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known as Block-mountains, Fold mountains. 
Residual mountains, and Volcanic mountains 
What the general reader has to image in his mind 
IS a senes of cycles of mountain building pro- 
duced by various causes — the uniform upJift of 
parts of the earth’s crust, or a vertical uplift due 
to the intrusion of great masses of molten rock 
from below among the stratified rocks, and 
crumpling which has given rise to ** folding ” 
and fracturing 

Other causes have given rise to intense dis 
turbance ; among these causes the outburst of 
volcanoes and earthquakes The interested 
reader will find all these things graphically 
described in hooks such as Professor Gregory’s 
The Mnhmg of the Earth He says, for 
example 

“ Residual mountains are so called because 
they are remnants of large sheets of rock, the 
rest of which has been removed by denudation 
A block-mountain or plateau is attacked by the 
different agencies which wear away the surface 
of the earth The rocks are splintered by heat 
and shattered b> frost The gases tn the air 
cause chemical decay of the rock constituents , 
and sand which is blown by the wind against 
cliffs and exposed rock surfaces cuts them away 
Ram washes the loose debris down the hillsides, 
and masses left unsupported slide down steep 
slopes as land slips The materials thus lowered 
into the floors of the vallejs are earned away bj 
streams, and the Nallejs are themsehes steadily 
enlarged bj the action of n>crs and wind and 
sometimes bj ice Hence a raised block of the 
earth’s crust is slowly eaten awa> Its surface 


becomes jagged and irregular Valleys are cut 
deeply into the mass, and the ridges and summits 
left between them form residual mountains 

“ Volcanic mountains are vast heaps of lava 
and volcanic tuffs, piled up around volcanic 
vents A simple volcano usually forms a conical 
mountain with a central pit or crater above' the 
mouth ^Vhen volcanoes are denuded the soft 
loose materials are swept away , a hard cor© of 
rock solidifies m the pipe through which the 
volcanic materials have ansen This core is 
left as a hill which is known as a volcanic neck 
Some volcanoes pour forth vast floods of lava 
which bury the surrounding country beneath 
thick sheets of rock, the flows from many 
separate volcanic vents may unite into one con- 
tinuous sheet, and thus a wide range of country 
may be buried beneath a deluge of lava The 
level parts form lava plains and the thicker 
masses or parts that have been left upraised by 
subsequent earth movements ^tand up as lava 
plateaus ” • 

The Alps 

The most important folded mountains of 
Europe are the Alps The first steps in their 
formation began at the beginning of the 
Secondary era, when a trough-hke sea formed 
where they now stand Throughout that in- 
calculable length of time— the era of the first 
birds and mammals, of the early flowering plants, 
wwd the txVmtt leptfies — \Vns sea was 
becoming charged with enormous lajcrs, 
thousands of feet thick, of sandstones, sliales, 

• Crecory 3 T/ie Making of the Earth 



DUCUAM SHOWING nPES OF MOUNTAINS 


TIjc hl^tory of ihe imafjtnaty countrv shown abosi 


folJfJ moi/wfrtiw, w hose rrtruins are te«r» 
homontsl beds were formed The country 

up into retut nxountams To the left reinatns an onipnal folded mountam 
then come two relict mountains Further to the nsht a youncer ' 

formed where a volcano hat hurst through the flat beds of the plateau 


>hflnn above m section is as follows Flrtt r 

iheleft This range sanV till the sea ewSerthe^ ^ 

formed a p/ateaL - ' 


hich was Alt 
indcr water , 
mountain has been 
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* (Mont Blanc, the Matter 
horn and others) are formed 
out of \er} old rocks which 
must have been covered by 
great thicknesses of jounger 
sediments but because of 
their hardness these older 
rocks have more success 
fully resisted weathering 
Only here and there do the 
crests of the mountains 
correspond with the crests of 
the folds The relief of the 
country is determined 
almost entirely by the 
sculpturing action of the 
streams of icc and water 
Mountains formed in this 
wav are called relict moun* 
tains they are the remains 
of what was once a tract of 
high land ^nd thcrestand 
to day the Alps and the 
Himalavas the mountains 
of upbeaial m Jong past 
ages thrust up from the 
sea level to heights higl er 
tl an tl ey arc to dav The 
e/feris of ghcial action anil 
long continued denudations 
arc tremendous Alpine 
valleys open out in every 
direction the nvers sending 
tl e melted snowson one side 
into the North Sea on 


an 1 limestones In the nest (tl c Tertian) era another into the Black Sea and again into the 
tl c continent to the south sank lielon tl e waters Med terrancan 


o( wlm now the Med ictratvean 11 » » ovc 
inent was the signal for intense folding to iKgm 
in tie Alp nc regtn He fild* leant over to 
the north Mr<t and formed sleets of rr»cli lung 
alniovt I onrcntalU on top of each oil er 

After tie folding the last step wa* f r tic 
crumpled rocks 1 1 t*e rj setl out of tl c sea I 
If etr I resent 1 e ^1 f In med a eh the / r es of 
wcailerirr set t > v» rk \Irra Iv m what is 
1 T a Iv » re’jnvelv si n t ne ll e surface is 
ttsn»t fi ^ I five I flievl s in n 1 1 ( tic \lj*s 


Scotland and Norway 

He mounvainv of ‘?cotlan I an I of Norway 
are of the sane tvpc \t tic l>eginn of 
gei 1 ^ ca! 1 istnn tl cv arove fnt a cl a n « f 
f IdeJ m unta i* 1 le t! e \!p» < * to dav V'cvera! 
t mea a nee tl en 1 iwtvcr luve tl c> l>ecn worn 
»! n and ra »e»l 1 p anew \b' h *he nxVs 
< f »il li tlcv are 1 tareat ngllc' tJnf in 
the V I tU t! e tiv in a rv arc at it e sa e t me 
sen jt un- » n e tl ej were t* eJ n t‘ f r preser t 
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hejght in the last geological period, later even 
than the Alps In some disturbance of the eirth’s 
crust these old mountain masses, too tough and 
hard to be folded, were tilted up m one ^ast 
block We can see, by the lengths of the nvers, 
that m general the Atlantic side of the block is 
shorter and steeper than the European side But 
in both Scotland and Scandinat la the mountains 
owetheirshapetothe 
action of streams of 
ice andwater Some 
of the Scottish lochs 
fill glacier basins 
caned out of the 
earth’s crust bymov- 
ing masses of ice 
^\esee, then, that 
there are two pnn- 
cipal ways in which 
mountains are made 
Firstly, there are 
those mountains 
which are actually 
bxnlt up, and are 
known as onginal 
They include such 
types ns volcanic 
cones, which are 
mere heaps of 
material, like a 
child s sand castle 
on the beach , and 
also there are the 
folded mountains 
which are portions 
of the earth s crust 
squeezed and 
warped like cla> 
under the hands of the modeller Secondly , there 
are the relict mountains, which are the remains of 
forincrhighland, they may bcconsideredasmonu 
ments of weathenng, cut from the solid rock 

Sir James Jeans, m Ihe hmirrse Around Us, 
writes 

Every year that pisses witnesses a levelling of 
the earths surface Soil which was high up on 
the slopes of hills and mountains last year Jm by 
now been w-ashed down to the bottoms of muddy 


rivers by the ram and is continually being earned 
out to sea The Thames alone carries between 
one and two million tons of soil out to sea every 
year For how long will England last at this rate, 
and for how long can it have already lasted ’ In 
our own lifetime we have seen large masses of land 
round our coasts form landslides, and either fall 
•wholly into the sea or slip down nearer to sea level 
Such conspicuous landmarks as the Needles, and, 
indeed, a large part 
of the southern coast 
of the Isle of Wight,, 
are disappearing 
from our eyes The 
geologist can form an 
estimate of the 
rapidity with which 
these and similar pro 
cesses are happen- 
ing, and so can esti 
mate how long sedi 
mentation has been 
in progress to pro 
duce the observed 
thickness of geologt 
cal layers 
These thicknesses 
are very great , Pro- 
fessor Arthur Holmes 
gives the observed 
maximum thick 
nesses as follows 

Pre - Cambrian at 
least tSo 000 feet 
PalcBOZOic era 
(ancient life), 
185 000 feet 
Mesozoic era (medi 
an’al life), 91,000 
feet 

Catnozoic era 
(modern life), 
73 o«>o feet 

So long as the earth has a vast store of internal 
energy there is no danger of its being worn 
down into a uniform ball covered by a shallow 
level floored sea As fast as the old mountains 
are worn away new ones arise to take their 
place 

"nic hills ore shadows and they flow 
From form to form and nothing stands , 

They melt like mists the solid lands, 

Like clouds thev shape themselves and go 



The power of ninning water is most imprcssivelv 
revealed in gorges such os this of the Grand Canyon of 
Arizona ft two hundred and seventeen miles long 
averapng four fifths of a mile in depth and over five miles 
in width It has all been excavated out of a nearly level 
tabic land by the scour of the Colorado lUver and is still 
growing deeper vear by year 




ARTHURS SEAT EDINBURGH 


A n-p cal example of a rock mass of -olcan c or g n The ongmaJl> molten substance has sol dified into 
a N-erj durable rock able to wnthstand the act on of the ettxhng agents which ha e remo -ed the formerly 
surrounding rocks of softer nature 


§4 

The Earth s Interior 

T he reader \>ho has read an earlier chapter 
of this Atork dealing mth astronomy will 
understand now the difference between the earth 
as a new born planet and as it is has come to be 
and how a globe that was first dratm out of the 
sun as a long gaseous filament of matter has 
become the ngid solid bodj \ e know as the earth 
All that was explained m the chapter referred to 
and in the preced ng pages of the present chapter 
^\c ha\e sa d I ttle or nothing so far about the 
intenor of our planet 

\\e hate seen how the \oung earth began to 
cool and also to consol date mtemall) We hate 
seen too that onginallt the surface of the earth 
was probably 1 kc a mass of lat-a altcmatelj 


passmg from crust making to bo bng over The 
botimg process must hat e brought about a sort 
ing of matenaL. the I ghter matenala coming to 
the top and the heataer sinking to lower leteU 
The more aad granite materials would nse 
and the more basic metal-contaimng and basaltic 
matenals would sink 

The crust of our globe orbits outer shell is 
perhaps fift) miles thick shutting in the internal 
heat below that a thick metallic shell and last 
of all a central core cons st ng of unkno t-n 
inatenal — poss bh a metal core The centre of 
the earth is about 4 000 mdcs ben«th us For a 
knowledge of the cond t ons existing in the 
tntenor of the earth we must depend on the 
resources of saentific tntestigation 
It IS probable that the rockj crust changes in 
Its nature at a uniform rate as the temperature 
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rises, do^^n to a certain depth, and beneath that 
there is a sudden change in the conditions Pro- 
fessor W Watts remarks “ The phj'siolog) of 
the earth, hotteter, is that of a vtry comp)e\ 
organism, and \ie are sure that t\c do not jet 
know all the forces internal and externa! acting 
upon Jt, stiU less their relatn e x-alue and intensitj , 
their distnbution and ^•anation in the past, or the 
precise records which each is capable of imprint- 
ing on the rocks of the earth crust ” 

We owe a great deal of our knowledge of the 
intenor of the earth to earthquake wates and to 
tolcamc eruptions, about which we shall speak 
presentlj 

That the temperature of the mtenor of the 
earth is tery high is shown by the existence of 
hot springs and ^olcanoes and by the rapid nse 
in temperature obsened in mining openooas, 
tunnelimg, and drilling The temperature in 
the interior of the earth, it is reckoned, “ attains 
some thousands of degrees centigrade , that the 
material of the earth, neiertheless, does not 
become liquid or even gaseous at such high 
temperatures, but is prosed to be teij ngid, 
must be attnbuted to the extreme pressure which 
packs the molecules together and robs them of 
their mobilitj Keeping this m mmd while 
tiyuig to ascertain the phj-sical bchanour of 
bodies with increase of temperature, we may 
infer that the temperature in the mtenor of the 
earth must certainly remain below 9 000 degrees , 
in all probability it does not e\en reach 4000 
degrees ” • 

From earthquake wa>es it is possible to infer 
something of the clastic properties of the earth’s 
substance But first let us turn our attenuon 
to %Dlcamc eruptions, which are one of the causes 
of the deformation of the earth 

§ 5 

Volcanoes and their Eefects 

F rom earliest geologic times there ha>c been 
pcnodical and widespread \olc3nic eruptions 
and disturbances Tlicypo back to llic formalwc 
era of the earth, when ii was >cr> hot and molten 
matter broke through its outer shell MJieo. 

• Professor Crrsoo. T*' t/ufcjrjj 0 / lU Earth 


subsequent!} , the intenor was undergoing re- 
adjustments molten portions deep down were 
forced to nsc as great hot tongues in the heart 
of mountain ranges, in many places bureting 
through, and giving nse to acme volcanoes A 
volcano is an opening in the earth’s crust through 
which this verj hot matter makes its escape from 
the mtenor of the earth to the surface The 
downward, extending conduit is a sort of central 
collecting tube with spreading branches leading 
to local chambers in w hich crj^tallisation is going 
on under different temperatures and pressures 
Throughout geological history there have been 
great outbursts of volcaruc actintj alternating 
with prolonged intervals of rest 
“ The variations in volcanic mtensit} dunng 
successiv e geological periods,” Professor Gregoiy 
saj-s, “ maj be explained as due to the alternation 
of periods of violent disturbances of the earth’s 
crust with periods of slight and gentle move- 
ments As the earth shnnks m size the crust 
sags gent!} downward For a time the crust 
may easily accommodate itself to the interna! 
contraction, and volcanic activity i» dormant 
As the shrinkage proceeds the crust becomes 
deformed and unstable , and the earth ultimately 
recovers stabilitj by great readjustments of the 
surface Dunng these movements the crust is 
fractured and parts of it sink, and at such places 
the pressure on the urder!}ing rock is especuhy 
heav'y This extra weight on the superheated 
plastic rock and the opportunity given for its 
escape through the fractures occasion fr«h 
penoiL of volcanic activity " 

Vesunus 

Volcanoes are closely related to the earth 
movements which result m the fractunng of 
strata and folding of the earth’s crust Amongst 
the examples of penodicallj active volcanoes 
to-day IS that of Vesuvius Tiie earliest recorded 
eruption of Vesuvius (a d 79) destroyed Pompeii, 
leaving It ” a heap of hardened mud and ashes " 
Pompeii, about fifteen miles south east of Naples, 
was at that time a floumhing and wonderful citv , 
as r\nvation3 have proved Manv of tis works 
of art now find a liome in the Naples Muveum 
On the slopes of Vesuvius vineyards covered the 
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mountain slopes and the fields for miles around 
The people had uarmngs in a senes of earth- 
quakes that shook the countrj at intertals 
There Avere other ominous signs that seemed to 
foretell a commg eruption 

On August 25th, A D 79, Vesuvius “ suddenly 
threw up from its crater an immense column of 
black smoke, which, nsing high in the air, spread 
out in the form of a huge mushroom, or, perhaps, 
more like the umbrella pine trees of the neigh 
bourhood Rapidlj spreading on all sides, the 
smoke soon completely shut out the light of the 
sun, and WTapped the earth m an inky darkness, 
except for a red glare from columns of molten 
rock that rushed out of the crater ’’ 

From the dark cloud immense quantities of red 
hot stones pumice and volcanic ashes descended 
on the earth At the same time there fell a deluge 
of ram caused b> the sudden condensation of the 
enormous amount of water vapour that was thrown 
out from the crater during the eruption Form 
natcly lery few of the people were killed m either 
of the cities of Pompeii and Herculaneum although 
some bodies were found in the rums Most of the 
people escaped through the darkness and gloom 
continuing to flee from the city for at least three 
days So completely were these aues covered 
that their very existence was at last forgonen It 
IS true that Titus w ho was then Emperor of Rome 
endeavoured to clear away the ashes and rebuild 
Pompeii but the task was so great that he finally 
abandoned it • 

Sir Ra> Lankester, as an eje witness of the 
most violent eruption of the nineteenth century, 
has vindlj described Vesuvius in eruption 

The crater or basin formed by a volcano starts 
with the opening of a fissure in the earth s surface 
communicating by a pipe like passage with very 
decplj seated molten matter and steam ^Vhethe^ 
the molten matter thus naturall) tapped’ is only 
a local though vast accumulation or is universally 
distributed at a given depth below the earths 
crust and at how many miles from the surface, is 
not knov\n It seims to be certain that the great 
pressure of the crust of the earth must prevent the 
heated matter below it from becoming either liquid 
or grieous whether the heat of that mass be due 

• Pn fessor I [ouiton s I vUatutn and Ftirlhijuaift 
In l^rU 1 vtion 1 ucll known nosel Thf Lait IXtji of 
Pomf>* t thefc IS ■ ihfill nc description of the tlesfruc 
lion of I ompeii complelelj buried under Iwentj feet 


to the cracking of the earth s crust and the friction 
of the moving surfaces as the crust «)ok and 
shrinks or is to be accounted for by the original 
high temperature of the entire mass of the terres 
trial globe It is only when the gigantic pressure 
IS relieved by the cracking or Assuring of the 
dosed case called “ the crust of the earth ” that 
the enclosed deep lymg matter of immensely high 
temperature liquefies, or even vaponses and rushes 
into the up leadmg fissure Steam and gas thus 
* set free ** drive everything before them, carrying 
solid masses along with them, tearing, rending, 
shaking the foundations of the hills ’ and issuing 
in terrific jets from the earth s surface, as through 
a safety valve into the astonished world above 

The eruption he proceeds to describe was that 
of 1871 

kVe walked up towards the Observatory in 
order to spend the night on the burning mountain 
We found that two white hot streams each about 
20 yards broad at the free end, were issuing 
from the base of the cone The glowing stones 
thrown up by the crater were now separately 
visible , a loud roar accompanied each spasmodic 
ejection 'Die night was verj clear, and a white 
firmlv cut cloud due to the steam ejected by the 
crater hung above it At intervals we heard a 
milder detonation — that of thunder which accom 
panted the lightning which pla>ed in the cloud 
giving It a greenish illumination by contrast with 
the red fiamc colour reflected on to it b> red hot 
material within the crater The flames attributed 
to volcanoes are generally of this nature but actual 
flames do sometimes occur in volcanic eruptions 
by the ignition of combustible gases The puffs 
of steam from the crater w ere separated b> intervals 
of about three minutes When an eruption 
becomes violent they succeed one another at the 
rate of rnanj in a second and the force of the 
steam jet ts gigantic driving a column of trans- 
parent superheated steam with such vigour that 
as It cools into the condition of cloud an 
appearance like that of a gigantic pine tree seven 
miles high (m the case of \ esuv lus) is produced 
We made our waj to the advanong end of one 
of the lava streams (like the snout of a gbacr) 
which was 20 feet high and moved forwards but 
slowl), in successive jerks Two hundred yards 
farther op where it issued from the sandy ashes 
the lava was white hot and ninning like wafer hut 
« was tvoi m very great quanut> and rapidly cooled 
Oft the surface and became stick) A cooled 
skin of slag vvas formed in this way which arrested 
the advancing stream of lava At intcrvali of a 
few minutes tint emled cnitt was 1 roken into 
tpnumcrable clinkers b) the presture of the sfreirn 






and there as a noise like the smashing of a gigantic 
store of crocker> tvare as the pieces or ‘ clinkers ” 
fell o%er one another do^Mi the nearly ^ertlcal 
“snout’ of the laN-a-stream, SNhilst the red hot 
molten material burst for>\ard to a few feet, but 
immediately became again “crusted o^cr ’ and 
stopped in its progress ^\e >N'atched the coming 
together and fusion of the t>^o streams and the 
o>erwhelming and burning up of se\eral ttecs b> 
the steadily, though sltmh, advancing met of 
fire Then tie climbed up the ash cone, getting 
nearer and nearer to the nm of the crater, from 
which showers of glowing stones were being shot 
The deep roar of the mountain at each effort was 
echoed from the cliffs of the anaent mother- 
crater, Monte Somma, and the ground shook 
under our feet as docs a ship at sea when struck 
b> a wai e 

As we ascended the upper part of the cone the 
red hot stones were falling to our left, and we 
determined to nsk a rapid climb to the edge of the 
crater on the right or southern side and to look 


into It We did so, and as we peered into the 
great streaming pit a terrific roar, accompamed by 
a shuddering of the whole mountain, burst from it 
Hundreds of red hot stones rose m the air to a 
height of 400 feet, and fell happily in accordance 
with our expectation, to our left We ran quickl> 
down the sandy side of the cone to a safe position, 
about 300 feet below the crater’s Iip, and having 
lit our pipes from one of the red hot “ bombs,” 
rested for a while at a safe distance and waited for 
the sunrise A vast horizontal lajer of cloud had 
now formed below us, and Vesuvius and the hills 
around Naples appeared as islands emerging from 
a sea 

Such is Sir Raj Lankester’s vivid description 
He also witnessed the great eruption of the 
following 3 ear The great lav a stream reached 
SIX Tsvites dovvn the moimtam in the fiat countrj 
below, destrojing two villages — its course, 
narrow where it started, widened to three miles 
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Alter ten days ‘ this ri\er, with all its wates and 
npples, w as turned to stone and greatly resembled 
a Swiss glacier in appearance A foot below 
the surface it A%as still red hot and a stick pushed 
into a crevice caught fire ” * 

The tra\eller can easilj reach Vesuvius from 
Naples , a funicular railway from the base of the 
mountain to near the summit was opened in 
1880 It takes visitors almost to the mouth of 
the crater As Sir Raj Lankester says in the 
book referred to, the varieties of volcanoes and 
their products make up a long story, too long to 
be told here There are from 300 to 400 active 
craters to daj , grouped along certain great hnes 
In Europe the only active volcano on the main 
land is Vesuvius , others like Hecla, Etna, and 
Stromboli (which has been con 
stantlj active since the time of 
Homer) are on islands 1 he biggest 
volcanoes are in South Amenca, 

Mexico, Java, and Japan 
British Volcanoes 

We m the British Isles have little 
experience of earthquakes and none 
of volcanoes It was not always so 
There are manj records of volcanic 
eruption m this country indeed 
these islands furnish a great body of 
evidence regarding volcanic action in 
prehistoric times Manj of the 
western islands of Scotland are 
partly built of volcanic rocks 
Central Scotland at one time was the 
centre of intense volcanic activitj 
North Berwick Law marks one of 
the chief vents, a great volcano 
built up Arthur s Seat and the Castle 
Rock at Edinburgh so also with 
the Eildon Hills m Roxburghshire 
and the Cumbraes m the Firth of 
Cljdc, to mention only a few 
The Cheviot Hills and the Lake 
Distnct, ages ago were also volcanic 
zones, and mV ales Snowdon and 
Cadcr Idns were built up around 
vxilcanic centres 

• Sir F Ra> Lankester Seertts oj 
Earth arJ Sea 


The records of volcano eruption in the past 
are well nigh world wide, many of them as we 
have seen of tremendous energy, resulting in 
great catastrophes 

§ 6 

Earthquakes 

W E also owe a great deal of our knowledge of 
the mtenor of the earth to earthquake 
waves The record of disasters and catastrophes 
from earthquakes is about as long as that of 
volcanic eruptions 

From earthquake waves we are able to infer 
something of the elastic properties of the earth s 
substance From sucli phenomena we learn 
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tion o\er wide areas It is said 
that the great Lisbon earthquake * 
disturbed an area four times as 
great as all Europe Most 
earthquakes are produced by 
movements m the earth’s crust 
and not as a result of \olcanic 
eruption , they are due to a 
shifting of the earth crust to a 
sudden collapse of unde^round 
ca\ ities, or more often to a 
moa ement of the strata along 
the fractures or * faults ” A 
” fault ” IS a displacement by 
which rocks are snapped or 
broken across when subjected 
to great strain— they sink or nse 
to different Ie^ els 

Earthquakes are felt either as 
^e^tlcal shocks from below 
upwards, as lateral shocks or 
as undulatory mo^ements The 
most common tjpe is the lateral 
or horiaontal Displacement 
may be due to either ^e^tlcal 
mo^ements or to pressure from 
the sides 

Some earthquakes are at 
tended bj subterranean sounds 
like the growling of thunder, the 
rumbling of heaNy wagons and 
sometimes like the howling of 
a storm There are cases on 
record where such sounds ha\e 



DuTini; the Great Ice Age \^hlch lasted for about 500 000 }ears 
many upes of animals disappeared from the earth includ ng huge 
beasts I ke the hair> mammoth the noolly rh noceros the musk ox 
sabre tooth tiger the cate I on and cate bear 


■^tnvelled for well oter 150 
miles Of course subterranean sounds may 


be heard without any earth tremor being 
felt 


§ 7 

Effects of the Ice Ages 


V It remains to be said that there is still mucli 
u^crtainly about earthquake phenomena and 
tlwm cause, and t more adequate number of 
observ ations and data are required before general 
agreement is possible Earthquakes are most 
common in \olcanic and mountainous regions 
although they may occur m any part of the world 


• A full descnption of ihu and other great earth 
quakes tt ill be found in Professor I louston s I oleanott 
anJ Earllquakft 


T he ancient climates of the earth had, of 
course, a great deal to do wath the formation 
of Its surface, and no less with the etolution 
of life The subject is an important one, but 
we must confine ourseUes to a brief reference 
to the Glaaal Age 

\\e speak of the Ice Age, but there were at 
least four periods of cold or glacial climates, 
diffenng m duration and setenty and alternating 
with interglaaal warm penods and milder climates 
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THE CAUSE OF TIDES 

The t des of the sea are due to the pull of the moon and in a lesser degree of the sun The whole earth 
IS pulled by the moon but the loose and mobile water is more free to obe> the pull than is the solid earth, 
although small tides are also caused in the earth s solid crust 


J Arthur Thomson calls the sublime device of 
migration Brute man appears on the scene 
\Mth the introduction of the last glacial climate, 
and Neanderthal men probably contended tMth 
hyenas and bears and lions for the occupation of 
their caverns It was perhaps the most trying 
time for all things endowed with life 
Professor Lull writes “The most generally 
accepted single cause of the last Pleistocene 
glacial penod is the great continental elevation 
which formed the Cascadian revolution but 
so far as ovr Jaioniedge goes that nouW not 
account for the successne advances and retreats 
of the ice mantle, with the attendant climatic 
VTiriation, and some other factor such as the 
rhjthm of solar energ) must be iniokcd as of 
supplemental influence ’ 

The last ice age probably ended about 30 000 
jears ago, and it is spoken of as the end of the 
last ice age ” \\e now Iwe in a warm, equable 
penod, emerging wnth fluctuations from a long 
phase of e\treme condilions 
§ 8 

S UCH, then, is something of the life story of 
our planet, the only planet so farasweknow, 
where there arc human beings If there were 
human beings like oursehes on "Mars they would 
see the earth reflecting the light of the sun, as 


toe see the moon similarly reflecting the sunlight 
The earth like the planets Venus and Jupiter, 
has no light of its own Venus and Jupiter, as 
we know shine very brightly but they only 
reflect the sunlight 

The circumference of the earth at the equator 
IS 24 899 miles , Its equatorial diameter is about 
8 000 miles 

The mean distance of the earth from the sun 
is 93 million miles travelling at a speed of more 
than a thousand miles a minute it goes round the 
sun once in ever}’ days Jfs path roun4 the 

sun year in year out, measures about 580 
miles It IS held to its orbit by the gravitational 
pull of the sun if it was not it would mstantly 
fly off into space straight in the direction m which 
It was moving 

The earth revokes on its own axis once m 
twenty four hours When we come to deal With 
the tides which act as a kind of brake on the 
earth's rotation we shall sec that the earth must 
be gradually slowing down, \ery, leiy slowlv 
Since the earth is slowing down, it follows ihi 
“ There was a period 

0 when the day compnsed 
Going further bad. «, II 


u long ,,mn agn „hen .he day compnj aZ 
nrenij hours Going further bad st, II „ 

;-^of,e,ihou^. 

.ho day mua. hare been one of ab„„, 

To go back to the earth’s 


journey round the 
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sun and the moon’s journey round the earth 
e^ery one kno^\■s that when the moon passes 
between the sun and the earth there is a total or 
partial eclipse of the sun, and when the earth 
passes between the sun and the moon there is no 
moon to be seen, for a few minutes it is totally 
eclipsed The earth has interrupted the sun 
light that falls on the moon 

§ 9 

Our Planet’s Future 

A S to what the future of the earth will be, no 
saentist can speak wnth any certainty The 
man who has best pictured the possibilities in 
the light of modern scientific knowledge is Sir 
James Jeans The fate of the earth is bound up 
with the fate of the sun, although not altogether 
If the sun did not fail it the present temperature 
of the earth, “ which has about touched bottom,” 
might remain for ever 

” So far as we can at present see solar con* 
ditions can hardly have changed much since the 
earth was born , the earths 3,000 million years 
form so small a fraction of tlie sun’s whole life 
that we can almost suppose the sun to have stood 
still throughout it This of itself suggests that, 
in so far as astronomical factors are concerned, life 
maj look to a tenanej of the earth of far longer 
duration than the total past age of the earth ' 
The sun’s loss of weight causes the earth to 
recede from it, and a million million jears hence 
the earth will be 10 per cent farther awaj from 
ils source of light and life A million million 
}cars hence the sun vmII not be radiating as much 
light and heal as now , the inevitable course of 
events wiU have reduced the earth’s temperature 
bj about 30° C So Sir James Jeans tells us 
And he adds this picture '* It would be nsli to 
attempt to predict how such a fall of temperature 
maj alTcct terrestrial life, and human life in 
particular Given sufFiaent lime, hfc has such 
tn enormous capacitv fir adapting it*clf to its 
environment that it seems p<issiblc tliat even 
with a temperature 30'^ C Iiwer thin now, life 
may still evist on earth a million million jears 
hence If s<j, I am glad that tnj life has not 


fallen in this far distant future Mountains and 
seas, which provide some of the keenest pleasures 
of our present life, will exist only as traditions 
handed down from a remote and almost incredible 
past The denudation of a million million years 
will have reduced the mountains almost to plains, 
while seas and nvers will be frozen packs of solid 
tee ” 

We may supplement this by a word from Pro- 
fessor Soddy, who has given an interesting 
picture of what might happen when the sun’s 
light and heat is no longer what it is The 
human eye ” has adapted itself through the ages 
to the peculiarities of the sun’s light, so as to 
make the most of that wave length of which 
there is most Let us indulge for a moment 
m those gloomj prognostications as to the conse- 
quences to this earth of the cooling of the sun 
with the lapse of ages, which used to be m vogue, 
but which radio actmtj has so rudelj shaken 
Picture the fate of the world when the sun has 
become a dull, red hot ball, or even when it has 
cooled SO far that it would no longer emit light 
to us That does not all mean that the world 
would be in inkj darkness and that (he sun would 
not emit light to the people then inhabiting this 
world, if anj hid survived and could keep them- 
selves from freezing To such, if the eye con- 
tinued to adapt itself to tlie changing conditions, 
our blues and violets would be ultra-violet and 
invisible, but our dark heat would be light and 
hot bodies would be luminous to them which 
would be dark to us ’ 

Jeans reminds us that accidents maj happen, 
but in the absence of any catastrophe happening 
to the sun ” there seems to be no reason for 
modifying our round number estimate of a 
million miliion jears is the probahlc expectation, 
in the light of whit astronomical knowledge wc 
at present possess, of the future life of the human 
race on earth ” 

Kimunlj speaking then, there 11 nothing to 
worn alvHit as to the fate of our planet Some 
of us might like to rc \i*it it a million million 
jeart hence — ti see wfut the prohlem* of 
thit time mw l>e \nd to see what our 
successors are like 

[To cvntiiwJ on p</^v 31 'J ) 
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EFFECTS OF THE EXILE 



FLAVIUS JOSEPHUS 


§ * 

W E return, then, to complete our historical 
summary The Exile lasted, at ihe. 
outside, seventj jears ItwasNebu- 
chadnezzar, the Chaldean king, as we ha^c seen, 
«ho destroyed Jerusalem (586 Bc) and earned 
the Hebretts into captivity tn Babylon, the capital 
of the second Chaldean empire But within fifty 
years the turn of the conquenng Chaldeans 


JOSEPHUS 

The great Jewish historian and voluminous author 
of Jetntli Antiqutliet and the History of the yeti.tsh 
liar Of rop! hneage he was bom at Jerusalem in 
Ati 37 His chTracter IS difficult toestimate Hewas 
Governor of Galilee when the Jews rose in thetr last 
and fata! insurrection against the Romans He was 
taken prisoner, but gained the favour of the Roman 
general Vespasian by prophesying that his captor 
would one day become Emperor of Rome On his 
march on Jerusalem the Roman general took Josephus 
with him and (as a spectator) he vvas present in the 
Roman army at ihe last siege and destruction of Jem- 
Salem (ad 70) which he vividly described in his great 
history He vvas proud of his race and the old national 
history of the Jews but he regarded the struggle With a 
great power like Rome as hopeless and he personally 
made terms with the enemy and went to live at Rome, 
where he demoted himsell to htorary TfOrk He may 
have been quite honest in the hope that he could best 
serve the national cause in this way, or he may only 
have preferred a safe life to marljidom in a hopeless 
struggle He died about a d too 


came C>rus, the King of Persia, who 
had risen “ like the flash of a meteor in the 
eastern sky,” came on the scene to dazzle 
the world In his triumphant progress he 
conquered Babylon (539 B C ) For three years 
the proud, magnificent citj withstood this siege 
Once again the Hebrew exiles thought they 
had a deliverer, and thej welcomed the Persian 
ruler As a matter of fact, C>rus, from pohej 
or generosity, did permit such exiles as cared to 
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return to Jerusalem to Jo so Certim cliapters race still sunning m tlicir hands A number of 
of /rfl/fl/z picture their great jov Some preferred the old untings some of them mentioned m the 
to remain for m Babjlon thej had made their Old 'Icstament had been lost The> arranged 
homes and some %\cre c\tremel> prosperous and copied the orations and addresses of the 
But manj went back to Jerusalem and rebuilt the prophets and all the old Hcbre^^ writings the) 
ruined cit) on a modest scale and restored the possessed As time went on and the ser\ice of 

temple This is known as the Restoration the restored temple de\ eloped the) arranged a 

remarkable book of a hundred and fift\ rcl gious 
The Synagogue Formed songs — the hvmn book of the second temple 

And b) and b) Ezra and other Jewish leaders known to us as the Book of Psalins For a long 

returned to Jerusalem — to promulgate and ettah time indeed for ccntuncs these wrious Hebre v 
hsh the retiotated religious lot s on nhick they had books such as the Law the Prophets the Psalms 



JERUS'\LEM l^ HER GRANDEUR 


Jemsaletn the holy c ty of the Jews in the da -5 of Us greatest prospentj and anc ent glor^ Surrounded 
by walls t s-as bult on four h Us tsso thousand feet abo c the Med teriane-an It has been bes eged 
oserthro ti and rebu It man} times and the present c ty stands on the rums of ts anc ent predecessors 

been engaged dtrug ileir exile in Babylon and and others circulated m separate rolls and it 
tchtch late eter since been reterenced by the Jens d d not occur to any one to put them together to 
The) returned to Jerusalem and the Jewish form one book 
S)nagogue was formed The rel gion thus It was not until Chnsttan t mes that the 
organ sed b) the returned Hebrew leaders we Jewish leaders put all these old writings of their 
now call Juda sm the rel gion of the Jews fathers together to form one book Printed m 
Under it the old Hebre \ kingshp was not Hebrew as the) were ong nail) written the) 
rcMved In its place a high pnest at Jerusalem form the B ble of the Jews at the present day 
became the ruler of the Jews The Jewish These Hebrew wnlngs ha}'e aho become a 
state was then a religiois organisat on a church sacred book of the Christ an nations ^\he^ 
with a pnest at Its head translated into English it is called the Old 

The leaders of ih s church dei oted them Testament (Breasted) 
sches to the study of the anaent wntjngs of their Me shall not go on to recount the further 
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THE DESTRUCTION OF JERUSALEM B\ THE ROMANS (a n 70) 


The four years s ege was one of the most terrible m history the Jews fired by a holy zeal holding the 
magnificently fortified city to the very last Finally it fell to Titus the Jews died by thousands from famine 
and plague and in the last terrible massacre when the city was razed to the ground 


political tnals and tabulations oF the little Jewish 
state after the Restoration It tvas never entirely 
free from internal turmoil and rivalries Trouble 
came, too, from outside Notably it suffered a 
^ new persecution at the hands of Antiochus the 
/ Seleucid monarch , the observance of Jewish 
practices M as forbidden , the Temple was 
again dismantled and pillaged By and by a 
champion appeared m the person of Judas 
Maccabeus, who secured independence for the 
little state until Rome came on the scene 
Then m 40 C c the government passed into the 
hands of Herod the Great There were fresh 
persecutions and finally an end of all things In 
A D 70 Jerusalem, at the hand of Titus rtpen 
enced another siege, which ranks for horror and 
bitterness with anj siege in history The cup of 
] cw ish suffering w as full Their national humilia 
tion was complete Their despondency profound 

* The Years of Silence " 

We must turn again to see what effect this 


had on the religious conception of the Jews 
Until quite recent years Biblical scholars were 
faced by an unbndged gap of three hundred 
years between the Old Testament and the New 
Testament record From the establishment of 
Judaism with a high pnest at Jerusalem, and the 
Jewish state a religious organisation, until the 
advent of Christianity, three centuries elapsed 
Judaism had become the religion of a sacred 
book the Jewish State a religious organisation 
With a high pnest at its head The Law had put 
an end to prophecy The age of the prophets 
gave place to the pnestlj code, and the religion 
of the Jews was gathered up into the temple 
Worship of Jerusalem 

Now, this had a remarkable sequel m Jewish 
history, splitting up Jewish thought mto two 
^arate channels as we shall see Canon 
paries says Owing to the efforts of Ezra and 
his spiritual successors the law came to be 
regarded as the complete and last word of God 
to man \\hen this view of the law became 





Th i Church is a collect on of bu Id ngs ma ftl> of mediaewl onpui onk a few fragments of the ong nal 
church built by Constant ne the Great ha%-ing^urM ed A I ttle Greek chapel co ers the tomb but the 
authenticity of the 5 fc has been much d sputed ^ anous branches of the Church hold prowrt> in the 
surround ng bu M ngs and hate nghts in the rotunda and the Sepulchre a position which has led to much 
b itemess at >anous times 


dominant it is obvious that no man howeser 
keenlj he felt himself to be the bearer of a dmne 
message to his countrymen could expect a 
hearing hat then happened ? 

Scl olars used to speak of the intcrtil between 
the Old Testament and the New Testament as 
the years of Silence It is onh within recent 
\«its that Bilhcal scholars haxc discoacred tlat 
there wire no such years of silence A tost 
literature called the \pocaI\ptic writintjs has 
Iccn discotcrcd Tins seres of writings or 
liooks was the work of pseudonymous wnters 
pscudontinoiis Iwcause of the reason wc Ime 
stated n c I jw Iiad dosed tl e mouth of 
pn phets If seers and new prop! cts had any 
tl ing to sat tl cy had to resort to anonym tt 


We shall see presently how Jewish thought 
came to dwerge into two distinct streams There 
wtis the legal teaching based upon the appl ca 
tion of the Mosaic law, the type of teaching that 
at a later date was embodied m the Talmud the 
authonsetl form of Judaism on the other hand 
there was the rise of the m\-stic \pocaIyptic 
•writers with other conceptions than tic law, 
cxKiccptions wh ch gate a new turn to rclig ous 
\-iews and which transformed the doctnne of tl e 
Kingdom 

We are dealing with the period of reI;,io 
development Ictwccn tie Old and tie Nc 
Testaments It was the penod of \pocalypt 
literature a 1 tcrature or senes of Iiooks av v 
have said by unknown wnters wntfcn undi 
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assumed names winch arc neirly always the 
naires of xtmoits ancirnt Korllues vi Israel (such 
as Ezra, Baruch, Daniel, Jeremiah, Isaiah, Moses, 
Enoch, etc ) 

Canon Charles writes "This literature was 
wrillcn probably for the most part in Galilee, 
the home of the religious seer and mystic Not 
only was the dc\elopmcnt of a religious but also 
of an ethical character In both these respects 
the way was prepared by this literature for the 
ad%cnt of Chnstiamty A study of the New 
Testament makes it dear that its unters had been 
brought up m the atmosphere created by these 
books and were ihemscKcs directly acquainted 
with many of them Owing to these religious 
thinkers and Msionanes the hopeless outlook of 
the faithful indnidual in the Old Testament was 
transformed into one of joy The expectation 
of the Old Testament saint was an 
everlasting existence in the un- 
blessed abode of Shcol or Hades 
This expectation was transformed 
by this school of WTitcrs into the 
hope of a blessed immortality ” 

In passing it may be noted that 
at this time adlierents of the Orphic 
mystery cult of Greece were travel 
hng far afield even into Judea 
spreading the “trange worship of 
Greek divinities, and frenzied rites 
and prophesymp What this 
ecstatic religion meant we shall 
see when we come to consider the 
religion of Greece 

An Important Period 
We are, then, almost at the eve of 
the foundation of Christianity, the 
age of the Apocalyptic writers 
This penod is important, on this 
hinges controversy 

It is here that the historical and 
the iheohgical points of view regard 
ing Christ come into conflict To 
simplify the story we shall not go 
mto detailed reference to what is 
called the Apocalyptic eschatology 
prevalent at the time preceding the 


birth of Christ The promise or the idea of a 
national Mcsistah now disappears or partly dis- 
appears The term Apocaly ptic is given to a type 
of literature on account of its peculiar forvt, that 
IS, revelation through visions expressed m a 
particular kind of symbolism (The Book of 
RetelaUon and much of Darnel are examples ) 
Eschatology is a name which more properly 
attaches to the matter of the literature — the 
description of the “ last things,” the end of the 
present world order, and the hereafter 

" This Apocalyptic literature (as one writer 
puts It) essayed a philosophy of religion and 
of history, seeking to penetrate behind events 
to their divine purpose, and embracing past, 
present, and future in a single supernatural 
scheme, culminating in the advent of the divine 
kingdom, the last judgment, and the resurrection 
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of the nghteous to a blessed future life It 
showed miUenanamsm is the product of Jewish 
apocalyptic It furnished an imaginatiie outlet 
for the patnotic spint among the Jews, who were 
too weak to realise their national aspirations in 
action The importance of Jewish apoca- 
lyptic for an understanding of the religious 
environment under which Chnstiamty appeared 
IS very great, and its influence on Christian 
eschatology proved deep and lasting, eg the 
conceptions of the final judgment, of heaven, and 
of everlasting punishment have their source m 
Apocalyptic hterature " 

Another writer remarks “ The eschatological 
question, if not the most difficult and disturbing 
IS at any rate the most living issue m New 
Testament cnticism, and at the present time 


attracts more general interest than any other 
subject connected with Biblical studies " 

Desenbing this, Canon Streeter sajs, ‘ The 
vivid directness of the ancient prophet is replaced 
by a complicated symbolism, to our modem taste 
fantastic and bizarre Unheard of tribula 
tions, angelic and demonic conflicts lead up to 
catastrophes shaking earth and heaven The 
dead shall nse to judgment and the righteous 
people of God both those nevvlj risen and those 
who had not experienced death, m bodies glorified 
and Iransfonned shall enter into a life of blessed 
ness in a New Jerusalem on a renovated earth ’ 
We have a lucid description of this penod m 
Professor De Burgh’s The Legacy of the Ancient 
n orlJ The doctrine of the Lmgdom was 
transformed m a striking manner m the two 







centunes before Christ Up to this time but 
few of the Jewish people had a belief in resurrec- 
tion The traditional view of the soul for the 
"Hebrews, as for other races was crude and 
associated with the cult of ancestors, and devoid 
of ethical significance ‘ There is here no 
question of personal immortality or of moral 
retnbutiQiv after death We have seen how 
thinkers like the author of Job struggled vainly 
to find an answer to the problem It was the 
stress of persecution under Antiochus that forced 
the belief in resurrection upon the mind of the 
Jeivish people It had been confined to a small 
minont), influenced possibly by contact with 


Zoroastnan ideas The passages jn the Old 
Testament that allude to it are few and hte ” 

To the apocalj ptist the position of the Jews is 
hopeless He finds neither freedom nor glory 
m this life or upon this earth The mam object 
of these writers was to console the godly m their 
oppression and to strengthen their faith m the 
tighteousness of God " 

As the Stst century (b c ) drew on, a further 
and far reaching development made its appear, 
ance "The comictton grew that this earth 
tras imootthy to be the scene of the consnmina 
non of the Kingdom, that at the coming of the 
Messiah, or at the close of his earthly reign. 
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Jchovali would crcntc a new Iica%cn and a new 
earth, and that after a final judgment, the soul of 
the righteous Israelite would pass to an eternal 
life in the hca\cnlj Kingdom ” • 

Recent Discovery 

This hind of Apocalyptic literature tear abundant 
just prior to the time of Christ Much of this 
literature is of comparatively recent discovery 
Canon Streeter tells us that its recovery and 
historical interpretation has been one of the 
greatest achievements of modern Biblical scholar- 
ship Many of these Apocaljptic writers make 
no mention of the Messiah The hope of the 
restoration of Israel by direct divine interven- 
tion did not need the ideal king dreamed of 
by the earlier prophets But, as Streeter saj'S, 
the fact that inspired prophets had foretold such 
a personal deliverer, a king, could not be ignored 
We have recorded a vision of " one like unto a 
Son of Man coming with the clouds of heaven ” 
In Enoch this " Son of Man " “ is interpreted 
as a supernatural being, who with his angels shall 
confound the kings of the earth, sit on the throne 
of God, judge the world, and in general be God’s 
agent m introducing the new era of the 
Apocalyptic hope ” 

As Streeter reminds us, all this is of much 
importance “ This conception of the Messiah 
as Son of Man, that is, as a pro existent super 
natural being destined to be manifested at the 
close of history to usher in the new era, is by far 
the most important if we are to understand the 
general outlook of the original disciples and of 
the nriters of the New Testament But it did 
not displace either the name or the conception 
of the ideal Son of David ” 

We have now a new conception of the kingdom 
of God " The main object is clear The 
great prophets of Israel had prophesied the 
glorious future of the chosen people of God, and 
yet the Jew was everywhere trampled underfoot 
Hence, to console the Jew for his present distress. 


• • jSowhere m the Jewish writings of the first 
century B c or the first century ajj is arjy trace 
discoserable of the admission of the Gentdes to the 
Ivingdom 


1 picture was revealed of future greatness, of the 
dawn of a new earth and a new henven, while a 
definite idea of immortality which had been want- 
ing m the earlier Hebraic literature was slowly 
evolved ” 

The Apocalyptic Writings 
The prophets, as we saw, had all died away 
The claim of John the Baptist to prophetic 
inspiration, says Canon Streeter, broke the 
silence which hid lasted for more than three 
hundred years As we have said, it is only m 
recent years that schoinrs have discovered this 
vast Jewish apocalyptic literature previously un- 
known Erom some of these oracles, the Book 
of Enoch, or the Book of the Secrets of Enoch, 
wntten m Egypt, many obscurities in the New 
Testament have been mitigated, many phrases 
are reproduced practically verbally in the Gospels 
—“Blessed arc the peacemakers,” "Swear not 
at all,” etc These books were known and were 
quoted from, and some of their ideas borrowed, 
by New Testament writers No one, Professor 
Peake says, can answer the question, '* ^Vhat 
Bible was recognised by Jesus and the New 
Testament writers ? ” 

Conflicting Opinions 

Here there is conflicting opinion While one 
scholar regards apocalyptic ideas as “an evil 
inheritance which the Christians took over from 
the Jews,” another regards “ the vast services of 
apocalyptic not only to Judaism but still more to 
Christianity , and now steadily coming into 
recognition “ , another authority thinks “ that 
prophecy and apocalyptic represent two con- 
trasted conceptions of the nature of revelation, 
two ideas of the supernatural, two estimates 
of the present life, two theologies, almost two 
religions ” 

One thing is clear enough Christianity did 
not leap full grown into life at the beginning of 
the Christian era, " unbeholden ’’ to the so called 
years of silence “ Such an idea has been rudely 
shattered by the research of recent years ’ But 
we shall not antiapate what more has to be said 
on this subject m a later chapter 
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Conclusion 

I N relating the history of these etents and 
religious mo\cmcnts m Jewish histotj, we 
ha\c done all we set out to do It is no part 
of a work like this to discuss theological and 
ecclesiastical theories, except to relate their 
historical deiclopmcnt and setting which will 
be done m due course The facts from the 
point of \icw of secular histor) arc all that 


petsonaht) from the broid apocaljptic con- 
ceptions prcxulenl m his age He made use of 
both apocaljptic language and images Modem 
scholars ire read) to admit all that , Dr 
Matthews, the Dean of St Paul's, writes “The 
religious experience of Jesus not onlj expressed 
Itself in, but flowed into, moulds which were 
pro\idcd bj the thought and imagery of his race 
and time ' 

Such, then was the Jewish religious back- 
ground in the jears of political despair and 
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we have attempted to deal with here Modem 
Biblical scholars are ready to admit that Jesus 
of Nazareth cannot be divorced from his en 
vironmcnt , that he lived during the jears 
when the later Jewish apocalyptic' school 
and apocalyptic writings were widely known 
and well known to him that eschatology or the 
doctnne of the last and final things, plajed a 
large part m the ordinary concepUons of the 
w orld around him , that he was deeply influenced 
by this later Jewish apocalj^Uc ^lessianism 
In a word, it is hardly possible to dissomte his 


Mcssiamc hope just pnor to the dawn of the 
Christian era It was the final phase, so far as 
our present narrative goes 
■\^e have finished with Judaism Jesus was 
bom a Jew but the Jews rejected him as the 
promised Messiah Judaism and Christianity 
went their several waj-s To discuss the sub 
sequent history of the Jews and Judaism would 
take us far beyond the limits set in this Outline 
Judaism has never defined its creed, it has 
«rtain articles of faith, but no official council 
im ever laid down what a Jew should believe 
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The Jews never had a Council of Nicaa They 
believe in the unity of God " The Jews do not 
believe in the Jesus who is the Christ of theology 
Orthodox Jews who do believe in the coming of 
a Messiah do not believe that Jesus was the 
Messiah And Liberal Jews do not believe m 
any personal hlessiah, past or present ” (Rabbi 
Israel Mattuck) The Liberal Jews believe in a 
JVIessianic age, in the emergence of a better and a 
nghteous world, “that w^ll come through the 
efforts of humanity under the guidance of God 
The universe is his incarnation The Jews do 
not and cannot beheve in Christ the Incarnation 
of God ” God is One I\Ir C G hlontefiore, 
a leadmg Jewish scholar and writer, writes 
‘ Judaism and Chnstiamty both beheve in the 
Divine Unity But Judaism holds that the 
Chnstian doctrine of the Tnmtj is inconsistent 
with a proper conception of the Unity of God , 
to Judaism the doctnne of the Trinity is false 
But the fundamental issue is the plam and 
straightforward one was he, or was he not, the 
Messiah ’ The Jews said that he was not 
And this is stdJ the opinion of Jews to-day The 
modem educated Jews to day would no longer 
hold that Jesus was a deliberate deceiver, but 
only that, if he claimed to be Messiah, he was 
self deceived ” 

In what concerns religion as distinct from 
organised institutionalism, the Jew and the 
Chnstian have far more in common than is often 
supposed And “ modernism “ is a living force 
in both the Jewish and Protestant faiths Both 
have had a long and chequered history Both 
have expenenced growth If we can say there 
IS no universally agreed creed of essentials m 
Clinstianitj , neither is there of Judaism There 
are Christianities, and there are Judaisms As 
Mr Montefiore saj's “ There have been, and 
there arc, many Judaisms and many Chnstiamtics, 
but where is, and wherever has there been that 
elusive, gossamer, ethereal thing which we could 
call Judaism or Chnstianitj, pure and simple, 
in the singular ’ ” But wc arc anticipating 

For the time being, to preserve historical 
continuitj, wc pass from all this to consider 
the conicmporancous religious history of the 
Greets For about a thousand )cars the 


religion of ancient Greece moves contempor- 
aneously with the Hebrew , they move on parallel 
bnes, but quite distinct in their conceptions 
In the first century of the Christian era, 
however, there is mingling of the waters The 
Christian religion begins to absorb a great deal 
of the pagan religion, of the Mysterj religions, 
and the philosophy of the Greeks It is a 
profoundly interesting stud^ with a direct 
beanng on the religious thought of centunes to 
come and right down to our own day All that 
IS the subject of a later chapter m this work 


CHAPTER II 

THE RELIGION OF ANCIENT 
GREECE IN CONTRAST 
WITH THE HEBREW 

(The folloKing chapttr, like the pretious one, 
IS based on the uorks of various authorities whose 
ideas, and sometimes language, hare been closely 
followed ] 

W E have traced Hebrew religion down to 
a momentous point in historj , to the 
dawn of the Chnstian era It is the 
parting of the vvajs for those Jews who embraced 
Chnslianity and those, the vast majority, w ho 
rejected it and for whom Judaism remained the 
Jewish faith It was more than that We shall 
sec also the passing of much of the pagan religion 
of anaent Greece into Christianity, along with 
much of Greek philosophy Not altogether, and 
not all at once The gradual assimilation of 
certain elements of Hellenism by Christianity 
was a matter of two or three centuries 

The analogy between the development of the 
primitive religion of the Hebrews into mono- 
theism and the idea of One God, and a hke 
development of the pagan religion of ancient 
Greece is stnking And it was a contempor- 
aneous development, but on quite different 
bnes 
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"A READING FROM HOMER n\ SIR LAMRESCE AI MA TADEMA 


To theancien* Greeks Homer and the nomenclcpcndsw-as liken Bible fNer> Greek knew them b> heart and 
thc> supph^ rlo« *0 tb* Creek dramatists Fhe greatness of the JUad and the Od^ise^ is to be found in 
the spirit and character of the heroes 


§ * 

I N previous chapters we have traced the 
evolution of the Hebrew nation and Hebrew 
religion , let us do the same, but much more 
briefly, with the Greeks Then we shall see the 
meeting of the waters in the first century of the 
Christian era, or, rather we should say the 
gradual mtnglmg of the religious streams of 
Greek religion and of Hebrew religion with 
Chnstianit) The reader must understand that 
all we are attempting is an analogy ^\e arc 
only selecting from Greek history what is ger- 
mane to our purpose of comparison, glancing at 
certain periods and phases of Greek beliefs, 
Greek thought, and Greek philosophy — to con- 
trast them with the Hebrew 

The Hebrews invented for themselves a fana- 
ful ancestry So did the Greeks Professor 
Bury, m his History of Greece, wnting on the 
Greek reconstruction of their own early history, 
writes “^^e must now see what the Greeks 
thought of their own early history Their con- 
struction of It, though founded on legendary 
tradition and framed viithout much histone^ 
sense, has considerable importance, since their 
ideas about the past affected their ideas of the 


present Their belief m their legendary past 
was thoroughly practical mythic events were 
often the basis of diplomatic transactions , claims 
to terntory might be founded on the supposed 
conquests or dominions of ancient heroes of 
divine birth* At first, before the growih of 
historical curiosity, the chief motive for investi- 
gating the past was the desire of noble families 
to derive their ongin from a god For this 
purpose they sought to connect their pedigrees 
with heroic ancestors especially with Heracles, 
or with the warriors who had fought at Troy 
The later Homeric poets must have con- 
tributed a great deal to the fixing of the mutual 
relations of legendary events, but it was the 
poets of the school of Hesiod in the eighth 
century o c who did most to reduce to a historical 
system the legends of the heroic age Their 
poems are lost, but they were worked up into 


• Professor Bui^ adds Grote has illustrated this 
f«m OUT o™ history Tho bd.ef tho descoo, of 
the kings of England from Brute the Trojan was st.ll 
robust in the seventeenth century It figured m a 
state do^em drawn up m ajd 1301 to ^hold the 

^ SiS! 

faerspir F invented an ancestry for 

^ the most 
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still more complete and elaborate schemes 
the prose logographers or ' storj wrUcis ’ of the 
sitth and fifth centuries " 

The probable anccstrj of the Grecos is a 
subject about which historians to da> know more 
than the anaent Greeks themsehes did Breasted 
pictures the coming of the nomad Greeks from 
the broad pastures along the Danube into the 
Greek peninsula m almost the same language as 
he pictures the Hebrews drifting with their 
flocks and herds into Palestine “ Dnsing their 
herds before them, with their families in rough 
Carts drawn bj horses, the rude Greek tribesmen 
must ha\e looked out upon the fair pastures of 
Thessalj , the snowj summit of 'Mount Oljmpus, 
and the blue waters of the ^gean not long after 
2000 B c • From their old wandering life 

on the grasslands thej earned with them the 
loose groups of families known as tnbes, and 
Within each tnbe an indefinite number of smaller 
groups of more intimate families called ‘ brother 
hoods ’ " 

The >anous branches of the Greek race were 
related, and in course of time thej u ere known bj 
the common name of Hellenes which denotes 
all settlers and strangers of the same nee Thej 
had a common language although thej spoke 
vanous Greek dialects “ Bound together bj 
ties of custom, religion, language, and common 
traditions the Greeks gained a feeling of nee 
unitj which set them apart from other nccs 
They called all men not of Greek blood ‘ bar- 
barians,’ not ongmallj a term of reproach for 
the non Greeks | Then the Greek sense of 
uni^ found expression m the first all incJusne 
term for ihemsehes Thej graduallj came to 
call themseh es ‘ Hellenes,’ and found pleasure in 
the belief that they had all descended from a 
common [fictitious] ancestor called Hellen It 
should be clearlj understood that this new 
designation did not represent a Greek nation or 
state, but onlj the group of Greek speaking 
peoples or states, often at war with one another 


• The time of Abraham 

t There is an tstremely close parallel with the use 
of the term G<jttm or Cent les bj the Hebrew writers 
; Breasted tn h $ ^nnent Time* 


Almost a complete parallel waih the Hebrews in 
Mesopotamn 

Hcilen is the name of a mjthical hero, placed 
m Thessab because the Hellenes of Jfomer lived 
in Thessalian regions Hellen was i-anoush 
represented as the son of Zeus and the son of 
Deucalion “ The fictitious ancestor HeKcn 
became the forefather of the whole Greek race ” 
(Dur\) But for the most part the Greeks’ 
connection with Hcilen and his sons Was manu 
factured Hellas became the name of anaent 
Greece 

§ = 

The Beginning of Religion 

O F the earliest stage of Greek religion, further 
back than the lime at which we are begmmng 
Gilbert Murray says, “ It is a stage to which our 
anthropologists and explorers hav e found parallels 
in every part of the world In some ways 
charactenstically Greek, in others it is so typical 
of similar stages of thought elsewhere that one is 
tempted to regard it as the normal beginning of 
all lebgion, or almost as the normal material out 
of which religion was made There is also an 
element of fasanation m the study of these 
‘ beastly dcnces of the heathen,’ at any rate as 
they appear m early Greece, where each single 
* beastly deiace ’ as it passes is somehow touched 
with beauty and transformed by some spirit of 
upiiwrd stnnng It was not until somewhere 
about the sixth century b c (some would put it 
later) that the pracuce of human sacnfice became 
repellent to the Greek consaence 

The Olympian Gods 

\%c know how much the Greeks were m 
fiueoced as to their legendaiy past by th“ Homeric 
poems which are compounded of many different 
legends and poems The Homcnc penod is 
called the OKmpian stage The later Greeks 
got their gods from Homer Where did the 
Olymipian goils come from ^ Gilbert Murray s 
racy answer is this 

*• The Olympians are the mountain gods of 
the old inwding Northmen, the chieftains and 
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TI s ma3est c temple is st 11 mpos ng m sp te of the feet that only fifteen of its Cor nth an columns rema n 
stand ng It was begun in 530 B c but fin shed only in A o 129 by fladnan It s the largest Greek temple 
known In tne background is the Acropol s Zeus was the ch ef of the Olymp an gods the suprem god 
(See page 192 ) 


princes each with his loose following of retainers 
and minor ch eftams who broke m upon the 
ordered splendours of the ^gean palaces and 
still more important on the ordered simplicity 
of tribal 1 fe m the pie Hellenic villages of the 
mainland Now it is a canon of rel g ous study 
that all gods reflect the social state past or 
present of their worsh ppers From this pomt 
of view what appearance do the Olympians of 
Homer make ? What are they there for > 


What do they do and what are their relations 
one to another ’ 

The gods of most nations claim to have 
created the world The Olympians make no 
such claims The most they ever did was to 
conquer it Zeus and his comitatus conquered 
Cronos and his conquered and expelled them — 
sent them migrating beyond the horizon Heaven 
knows where Zeus took the chief dominion 
and remained a permanent overlord but he 
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still more complete and elaborate schemes bj 
the prose logographers or ‘ story-«riters * of the 
sixth and fifth centuries ” 

The probable ancestry of the Greeks is a 
subject about ^\hich historians to-day know more 
than the ancient Greeks themselves did Breasted 
pictures the coming of the nomad Greeks from 
the broad pastures along the Danube into the 
Greek peninsula in almost the same language as 
he pictures the Hebrews dnfting with their 
flocks and herds into Palestine " Driving their 
herds before them, with their famibes m rough 
carts drawn by horses, the rude Greek tribesmen 
must have looked out upon the feir pastures of 
Thessalj , the snowy summit of Mount Olympus, 
and the blue waters of the ^gean not long after 
2000 B c • From their old wandering life 

on the grasslands they carried with them the 
loose groups of families known as tribes, and 
within each tribe an indefinite number of smaller 
groups of more intimate families called ‘ brother- 
hoods ’ ” 

The various branches of the Greek race were 
related, and in course of time they were known by 
the common name of Hellenes, which denotes 
all settlers and strangers of the same race They 
had a common language although they spoke 
various Greek dialects “ Bound together by 
ties of custom, religion, language, and common 
traditions, the Greeks gained a feeling of nice 
unity which set them apart from other races 
They called all men not of Greek blood ‘ bar 
banans,’ not originally a term of reproach for 
the non Greeks t Then the Greek sense of 
unitj found expression in the first all inclusive 
term for themsehet They gradually came to 
call themselves ‘ Hellenes,’ and found pleasure in 
the belief that they had all descended from a 
common [fiaitious] ancestor called IlcIIen It 
should be clearly understood that this new 
designation did not represent a Greek ration or 
slate, but only the group of Greek speaking 
peoples or states, often at war with one another' J 


• The time of Abnham 

t Inhere i» in eatremel> clove parallel \*»ih the use 
of the term Goiini or Gentiles b> the Hebrew svnten 

• Ilrravted m his iliKtrni Timtt 


Almost a complete parallel with the Hebrews m 
Mesopotamia 

Hellen is the name of a mythical hero, placed 
in Thessaly because the Hellenes of Homer hved 
in Thessalian regions Hellen vv'as vanously 
represented as the son of Zeus and-Jhe son of 
Deucalion “ The fictitious ancestor Hellen 
became the forefather of the whole Greek race ” 
(Bury) But for the most part the Greeks’ 
connection with Hellen and his sons was manu- 
factured Hellas became the name of anaent 
Greece 


§2 

The Beginning of Religion 

O F the earliest stage of Greek religion, further 
back than the time at w hich w earebeginnmg, 
Gilbert Murray says, “ It is a stage to which our 
anthropologists and explorers have found parallel 
in every part of the world In some ways 
characteristically Greek, in others it is so typical 
of similar stages of thought elsewhere that one is 
tempted to regard it as the normal beginning of 
all religion or almost as the normal material out 
of which religion was made There is also an 
element of fascination in the study of these 
‘ beastly devices of the heathen,’ at any rate as 
they appear in early Greece, where each single 
* beastly device ’ as it passes is somehow touched 
with beauty and transformed by some spint of 
upward striving” It was not until somewhere 
al^ut the sixth century B c (some would put it 
later) that the practice of human sacnfice became 
repellent to the Greek conscience 

The Olympian Gods 

^\c know how much the Greeks were in- 
fluenced as to their legendary past by th" I lomenc 
poems which are compounded of many difl’erent 
iegends and poems The Homeric period is 
called the Olympian stage The later Greeks 
got their gods from Homer WTicrc did the 
Olympian gods come from? Gilbert Murrays 
racy answ er is this 

***rhc Olympians arc the mountain gods of 
the old invading Northmen, the chieftains and 
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mcnl '1 hts date irnrVs the end of the dark age 
m Greece, which we hne jiisl mentioned AI>out 
this time, we mat note, the llfbrrt-s had reached 
the jTOint when the united kingdom ruled oter 
hj Dntnd, and then In Solomon, had ^pht in two 
The Hebrew national troubles which were to end 
m diststcr were beginning 
When the curtain begins to rise on recorded 
Greek history m the eighth centur) tie, the 
patnarchal monarchies of which we read in 
Ilomcr are disappearing and repiihhcs arc taking 
their place There is no Old Testament of 
Greek hntorj from which we can piece extnts 
Bur) writes It is a transformation of which 
the actual process is hidden from us, and we can 
onl) guess at probable causes , but we ma> be 
sure that the deepest cause of all was the change 
to cats life. The retolution was general, the 
infection caught and spread In some eases 
gross misrule maj hate let! to the tiolent dc» 


position of a king ; m other eases, if the succes- 
sion to the sceptre dctolted upon an infant or 
a pahrj man, the nobles maj hate taken it upon 
thcmscitcs to nbohsh the monarclij ” We sec 
the nse of tanous state republics, the nobles 
become rulers, political inachmerj comes into 
plaj, and traditions which guided usage began 
10 assume the form of laws 
About the same time that Solon, the great 
bvtgitcr, in the middle of the setenth centurj is 
framing a new code of citil laws for the Athenian 
State, the Hebrew Ezra (m exile m Bab) Ion) is 
framing the religious Dcuteronomic code for the 
Jews, of whicle we have spoken m a pretums 
chapter In both eases the law (m one case the 
CTtil, in the other the religious) had been parti) a 
matter of oral tradition W^hile Solon, stirred 
by the loss of Salamis, vs rousing the Athenians 
to hold fast to their national honour, and pro- 
claiming a new constitution to improve the evil 


1 

I 



THE TEMPLE OF THESEUS 


in the world There is no record of its origin but its stvU . 

the Parthenon It has been known as the Tbeseum herJ,, 

Its sculptures represent the exploits of Theseus but »ts identification VMth the temple of HenbaMf,, “®®,*otne of 
IS practically certain ^ “rsius and Athena 




THE PEAKS OF MOUNT OLYMPUS 


The earl eat Greek deit es uere supposed to dwell 
9 8oa feet The Olympian gods represented the earlie 
rel gions and mystical rel gion To the Greeks these 
them various names such as Zeus Apollo Athena etc 

apportioned large kingdoms to his brothers 
Hades and Poseidon, and conhimed various of 
Ills children and followers in lesser fiefs Apollo 
went off on his own adventure and conquered 
Delphi Athena conquered the Giants She 
gained Athens by a conquest oter Poseidon, a 
point of which we will speak later 

‘ And when the) hate conquered tlicir 
kingdoms what do they do ? Do the) attend to 
the gotemment ’ Do they promote agriculture ^ 
Do thej practice trades and industries ? Not a 
bit of It Wi) should thej do anj honest work ? 
They find it caster to lite on the retenues and 
blast with thunderbolts the people who do not 
pa) Ihc) arc conquering chieftains, ro)aI 
buccaneers They fight, and feast, and play, 
and make music , the) dnnk deep, and roar with 
laughter at the lame smith who wans on them 
nic) are ncser afraid, except of their own king 
llie) nc\cr tell lies, except m lose and war *’ 

Just as des-oui Het rews were taught much 


on Mount Olympus the hghest peak of which reaches 
St phase of Greek re) gion preced ng the age of mystery 
gods Were tdeal sed super human beings and they gave 

about their God by tales of him m the narratnes 
of their forefathers, so Homer became the first 
religious teacher of the Greeks Like that of 
the Hebrews the religion of the Greeks was of 
slow growth, progressing gradually from a low 
level to higher and nobler planes 

§3 

Greek and Hebrew Parallels 

H omer is supposed to hat c In cd round about 
850 B c but the IhaJanil the Odyssey relate 
traditional ct ents of a prenous age Betw cen the 
events of the lUad and the dawn of sober Greek 
history there mienened the dark age,’ a period 
about which little is known of what was happen- 
ing in Hellas An earlier civilisation had dis- 
appeared It IS called the Heron. Age 

Let US take Homers date, the ninth century 
n c , as the starting point of our companson of 
Hebrew and Greek parallel religious develop- 
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mcnt nii« tlaic nurU the end of tlic dark ape 
m Greece, winch we ha'C ju*t mentioned AlH)ut 
tins time, we nu\ note, the Hfhrtct had reached 
the point when the united kmpdoni ruled o\tr 
Un UiMd,a.ndthevkhN Solomon, IvidepUttw two 
Tlic Hebrew national troubles which were to end 
in disa'itcr were bcptnmnp 
Mhen the curtain hcpris to n<c on recorded 
Greek hi'ion in the ciphth centiir) n c , the 
painarchal mnnaixhics of which we read m 
Homer ire di<uppeannR and republics are tikinp 
their place 1 here m no Old Testament of 
Greek hi'torj fmm which we can piece events 
I]ur> wntes " It is a tnnsfonnation of which 
the actual process is hidden from us, and we can 
onlj Riiess at prohahlc causes , but we ma\ lie 
sure that the deepest cause of all was the change 
to ntj-life 'Ilie revtihition was general , the 
tnfcction caught and spread In some eases 
gross misnile tna} hate led to the ttolcnt dc> 


position of a king ; m oilier cases, if the succes- 
sion to the sceptre dcuohcd upon an infant or 
a paltr) min, the nobles ma) hate taken it upon 
thcroseUcs to ibohsU the montreUs ” We see 
the me of vatwus state ccpublics, the nobles 
Iiecome fillers, political machmerj* comes into 
plat, and traditions which guided usage began 
to assume the form of laws 
About the same time that Solon, the great 
httgiver, in the middle of the setenth centur} is 
framing a new code of citil laws for the Aihcnnn 
State, the Hebrew Ezra (in exile in Ilab)lon) js 
framing the religions Dcutcronomic code for the 
Jew3, of whiclr we have spoken in a prctioiis 
chapter In both cases the law (in one case the 
atil, in the other the religious) had been partlj a 
matter of oral tradition While Solon, stirred 
b) the loss of Salamis, is rousing tlic Athenians 
to hold fast to their national honour, and pro- 
claiming a new constitution to improve the evil 


1 



THE TEMPLE OF THESEUS I-l/norT 


The best preserved Greek temple in the world There ts no record nf l * 

that It was built about the same time « «kc Parthenon It has been known as*the Thesenm ‘if ® *“eRests 
m sculptures represent the exploits of Theseus, but its idcntificauon with the temole of Vif. because some of 
IS practically certain ' temple ol Hephaestus and Athena 
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condition of the peasants, Jeremiah and the 
second Isaiah far away in Palestme are thunder 
mg against national \ ices and apostasy and stm 
ing after a higher spiritual education of Israel 

Different Roads 

To the same end Greek and Hebrew pursue 
different roads The later Hebrew prophets 
had reached the high religious idea of mono 
theism Yahw eh was the sole God Meanwhile 
in Greece Pisistratus is re enforang the worship 
of the Greek gods building pagan temples and 
instituting religious festirals He is credited 
with appointing a number of literary men to 
collect and revise 
the poems of 
Homer and give 
them a sort of 
canonical form 

a work as im 
portnnt in the 
literary history of 
Greece as was the 
issue of the 
Authorised \ ct 
ston of the I) bte 
m English his 
torj 

Tlie Greek and 
the Hebrew re 
lig ons alike grew 
and do eloped 
making painful 
steps upwards 
from a barbanc 
le\ el The 
HeVrew started 
with a tnlal war 
goil and ended 
with pure mono 
thciim tl e con 
cept on of One 
wlo «-3s God of 
the wJolc w rid 
1 1 c Creels I'Cgan 
on qu te u I w 
• le\el as tl e 
n e I f e wa an I 


ended with Hellenism to which the world 
for ever indebted 

In the Greek Olympian age thegods are glorified 
beings with human passions and super human 
power Homers gods are immortal but still 
sery human his human heroes are half dnme 
The traditional gods are explained as being so 
many great men of past ages who ha^e in their 
\anou$ waj’s saved humanity The Cljinpian 
gods and divinities form a certam hierarchy ruled 
by Zeus but each has a domain or function of 
his own with certain powers and chancier ^^e 
have a picture of advanced polytheism Zeus 
was the chief of the Olympians the supreme god 
Apollo his son 
possessed of many 
and various 
powers and 
Athena also pos 
scssed of many 
attnbutes These 
are the three 
supreme Oltm 
pians Athena 
was the especial 
patroness of the 
Athenian state 
We need not 
speak of many 
other Olympian 
gods and god 
desses for we 
ass tme that mo<t 
readers know at 
least something 
of Creek mjtho 

Ion 

We shall follow 
here I’/ofcssor 
CiUicrt Murra) t 
Fvur Sla'^ts of 
Greek Pel 
As tl i iTr> in 
fom ng u 

we l>e! eiT out of 
print vre are 
taking tl e 1 
of qu t r- freely 



Tiir DFiiHic 

Hr M chsel Anevto 


In lf.c 1 n« O spti of »l* \*l*c»i» IVIgKi the *«f o< 

»>rtf r »o in wo in, »nJ the rrtjionjc* -wt « u r nl tv iV 
I’ll un 
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The Acropolie ' w'as the name to the citadel m cities of Greece and Asia Minor It teas generally 
built upon a rock or lull and commanded the city and surrounding territory The most famous Acropolis is that 
of Athens which owing to its historical associations and the famous buildings erected uporv it is known as The 
Acropolis” In this illustration can be seen the T^arihenon Erechtheum Propylaa and the beautiful little T«npie 
of the \S inged % ictory 


Professor Murray sajs “ In the memory of 
Greece the kings and gods of the Heroic Age 
were transfigured What had been really an 
age of reckless brutalit} became in memory an 
age of clutaliy and splendid adienture The 
traits that were at all tolerable were idealised, 
those that were intolerable were either expur- 
gated, or, if that was impossible, were mystjcised 
and explained awaj And the aa\age old 
Olympians became to Athens and the mainland 
of Greece from the sixth century onward emblems 
of high humanity and religious reform It 
IS true that the Olympian religion is only to the 
full intelligible and admirable if we realise it as 
a superb and baffled endeaiour, not a teJos or 
Completion but a movement and effort of Ufe ” 
If Olympianism was not a faith, saj-s Professor 
Murray, it was at least a vital force m shaping 
the cities and societies of ancient Greece And, 
It reduced the horrors of the ‘ Urdummhett* 


(which means ' Primal stupidity ’), for the most 
part, to a romantic memor) , and made religion 
no longer a mortal danger to humanity ” The 
Olympian religion failed “ m the attempt to 
bring intellectual order into the welter of pnmi- 
li\e gods The onlj satisfactory end of that 
effort would ha\e been monotheism It is 
cunous how near to monotheism, and to mono- 
theism of a very profound and impersonal type, 
the real religion of Greece came m the stvth and 
fifth centuries n c Certainly Greek mono- 
theism, had It really carried the day, would have 
been a far more philosophic thing than the tnbal 
and personal monotheism of the Hebrews But 
unfortunately too many hard caked superstitions, 
too many tender and sensitive associations, were 
linked with particular figures in the pantheon or 
particubr rites which had brought the wor- 
shippers peace If there had been some Hebrew 
prophets about, and a tyrant or two, progressive 
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and bloody-minded, to agree with them, poly- 
theism might perhaps actually ha\c been stamps 
out in Greece at the time. But Grccl^ thought, 
'always sincere and daring, was seidom brutal, 
seldom ruthless or cruel. The thinkers of the 
great period felt their way gently to the Holy of 
Holies, and did not tiy to compel others to take 
the same way. Greek theologj*, w hether popular 
or philosophical, seldom denied any god, seldom 
forbade any worship. What it tried to do was 
to identify every new god with some aspect of 
one of the old ones, and the result was naturally 
confusion.” 

The National Gods 

Greek mythology was not go\erned by dog- 
matic statement or under any sacerdotal control. 
An individual citizen was not obliged to believe 
any particular myth, but if he showed disbelief in 
the existence of the gods and refused to take any 
part in the ritual of the community he might be 
called to account as a " suspect ” Ritual was 
more important than doctrine The people 
regarded their national gods, and reverenced 
them, much as the ancient Hebre\v8 were 
taught to regard their tribal Yahweh But 
with the Greeks, of course, there was no priestly 
order to compare with the Hebrews. For the 
Athenian, to deny the national gods was sacrilege ; 
it was also disloyalty to the State. It was such 
disloyalty, such sacrilegious impiety that was 
charged against the notorious Alabiades 

The Greeks, like the Hebrews, were much 
addicted to consulting oracles or soothsayers 
To consult an oracle tvas equivalent to consulting 
the old men of the tribe. They knew what was 
" holy and unholy, correct and forbidden ” ; they 
could tell what they did and what their ancestors 
did “ When the oldest man in the tribe could 
not tell you the right thing to do, you went to the 
blessed dead All oracles were at the tombs 
of heroes They told you what was ‘ Themis,' 
what was the right thing to do, or, as religious 
people would put it now, what was the will of 
God ” Sometimes the oracle foretold events. 

An Oracle is the response delwered to a wor- 
shipper or inquirer, or the place where the super- 
natural betnp delncrs the response. The con- 


sulting of an oracle was as common among the 
early Ilchrews as it was with the Eg)'ptians and 
the Greeks. The Hebrew oracles were cither 
by word of mouth, as in the speech of Vahwch 
to Moses, or in dreams and MSions. The ancient 
belief was th.nt the presence of the spirit at the 
oracle, or in taking possession of a person im- 
parted supernatural knowledge. The belief in 
temporarj' incarnation or inspiration was world- 
wide. 

We mention this analog)', but between the 
Hebrews and the Greeks who recehed these reve- 
lations there is also an essential di/Terencc. The 
Creeks went on pilgrimage to Delphi and put 
their questions. The Hebrews who received 
revelations were passive, waiting for an event 
conceived as a spontaneous act of Vahweh. 

In ancient Greece oracles were numerous; 
Delphi was particularly famous for its oracle; 
the shrine of Apollo at Delphi became a national 
religious centre to which the greater part of the 
Greek world resorted. It was the greatest 
shnne of Hellas. 

The word oracular in our language is used as 
signifying something obscure or ambiguous, as 
well as meaning something authoritative. There 
are many famous classic examples of ambiguity 
in utterances of the Delphic oracles For 
example, Creesus consulted the Delphic oracle 
respecting a projected war. He was told that 
when he passed over a certain river he will over- 
throw the strength of an empire He supposed 
he would overthrow the enemies’ empire. Alas t 
It was his own empire that he destroyed Philip 
of Macedon when he sent to ask if his Persian 
expedition would prove successful received the 
answer : 

The ready victim crowned for death 
Before the altar stands 

Phihp took It for granted that the “ ready 
victim ” was the King of Persia, but it was 
Philip himself. 

§4 

SOCRAT£S AND THE ATHENIAN GODS 

W HEN we come to the age of Socrates and 
Plato we see what the Olympic religion 
stood for in the higher minds of the Greece of the 
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fifth and fourth centuries B c If >our mind runs 
that ^^a> jou may see an analog) in Socrates 
and Plato as the Jeremnh and Isaiah of anaent 
Greece Thej lifted religion to a higher plane 
at least thej tried to The political stale of 
Greece at this time Mas a \erj disturbed one 
The Greek states are engaged m continual 
warfare The 
Athenian Emp re 
under Pericles 
a Mise go^e^no^ 
and capable gen 
eral u-as at its 
best about the 
jear 450 BC 
Pohticallj this 
Mas her golden 
age — to be 
folloMed bj de 
cl ne and fall 
The conflict 
knoMn to history 
as the Pelopon 
neslan^\ar broke 
out in 431 B c 
It lasted Math 
interm ssion for 
nearly thirty 
years During 
the folloMing 
fifty jears there 
Mere numerous 
other Mars until 
finally Greece 
Mas conquered 
by Alexander the 
Great Ale^ 
ander the Great 
died at the age 
of thirt) three 


From the time of Homer to Socrates s day 
four centuries had elapsed 

A Golden Age 

The age ^^hlch saw the graJual dechne and 
fall of Greece ttas the golden age of Greek 
philosoph) And that is tthat tie arc concerned 

M 1 1 h here 

Greek religion 
and philosophj 
The beginning 
and development 
° f philosoph} 
during thepenod 
"e have reached 
Js the prime fact 
•n the historj of 
the Greeks 
“longMith Greek 
art and htem 
ture 

About the 
fiddle of the 
ntth century b c 
(<•>= time of 
Spates) an m 
"llcctual retolu 

the 

'tlueated classes 

=l«ajs ef 

“ ” ' rank 

Socrates tsas ^ 
stricken 

™n)hadset,„ 

ospintoffreein 
"lony and sc e„ 
tfic though, uas 



THE SIEGE OF TROY " 

rrom a dra -mg by Paul Chena aid in the Museum Ljons 
Among the heroes were Ach lies Hector Aja^ Uh-sses 
non In Homer the Gods themsches took s rli, m the g eat 


abroad 


tracli 


iiueij UUCC aes in ttieg eat drama faitfj 

m 323 B c He had subjugated the Greek states the old Athenian gods had 

and become head of a Greek league His great not qmte otherwise Socrates w o iT"'* 

empire was dmded among h s generals been put to death Thinktno „ 

Dunng all these years of almost eom nuous carding older not ons and"SS”!" O'* 

poht cal troubles of the Greek states the greatest big publ c stiU believed 9 ^ "hatever the 

philosophers of Greece hved and ded— Socrates saence v as hardiv bom Tb“ '«>o v 

Plato and Aristotle supreme among them-the ejiper ment and oWatioo b n W"""* for 
last named d ed a Jear after Alexander the Great 3 d Asttonomy anrmafcl"” , "e" t" 
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fa\ountc fields of stud) , some set tlicmsci^fs 
to imestigatc the mturc and ongin of the world, 
and as to this tlic) were miinlj interested m 
conjecturing an ultimate substance ’* out of 
which all material things originated Thales 
declared it to be water, another air, another lire, 
and so on 

In the lustory of the Hebrews we saw the nsc 
of a succession of great prophets who left an 
imperishable mark on later ages In Greece, at 
the period we ha^e reached, a spint of free inquiry 
and scientific thought was abroad We see an 
outburst of unique intellectual force, and an 
artisuc outbreak which has ne\er been paralleled 

The Hebrew religion and the \nsion of God 
sprang from the prophets , the Greeks, without 
help from their prc-existent religion, set out to 
try and understand by the waj-s of inquiry and 
reason the nature of the world and the right waj 
to Ine Thales (died 540 8 c ) was followed by 
Pythagoras, Socrates, Plato, and Anstotfe The 
great eoatempSrasy art and Uteratwre 

we shall not speak aCout 

Socrates 

In subsequent chapters we shall deal in more 
detail with the life and philosophy of Socrates, 
Plato, and Aristotle We refer to them here 
merely as the link be^^een the religion of 
Greece and the new Christian theology that was 
to come, and to which this summary leads up 
The Hellenistic period reaching roughly from 
Plato to Pa^'^lsTrofessor IMurray’s third 
stage of Greek religion For Socrates and 
Plato philosophy was a “way of life” We 
may call it philosophy or we may call it religion 
Socrates has been called the first notable non- 
conformist in history If he believed m the 


gods It wis far from being a literal or traditional 
belief, the} were 6}mbol3 of something be- 
>ond tlicm He was suspected b} the common 
people of having a private religion winch might 
be a dangerous influence against the Athenian 
dcmocracj He tried to waken among the 
Athenian )outh "a desire to know” He 
demonstrated rclcntlcssl} the vagueness and 
hollowness of men’s notions and beliefs about 
most tlungs , about matters the} never closcl} 
examined, defined, or v^gorousI} thought out 
His Socratic method of definition exposed 
fallacies, delusions, incopsistcncies, and his 
bewildered listeners learned that there were 
alternatives to many belieL sincerely or vaguel) 
held Nothing is to be taken for granted 

Socrates accused of Impiety 

In the end, at a time of political complications, 
Socrates was accused of impiety in introducing 
religious novelties and of “ corrupting ” the}’outh 
of Athens He was condemned to death, and 
did die by dnnkmg the poisonous hemlock “ I 
was not unconscious,” he told the court of 501 
Judges, “of the enmity which I proved, and I 
lamented and feared this , but necessity was laid 
upon me — the word of God, I thought ought to 
be considered first ” The account of his death 
IS given m Plato’s Phaedo, one of the preaous 
things m literature Plato sa)S that Socrates was 
the wisest and justest and best man that he had 
ever known The main subject of the Phaedo is 
the immortality of the soul , but we sliall leave 
for a later chapter a more detailed account of the 
philosophy of Socrates and Plato ^\e shall see 
how mythology, gives place to allegory and 
with the educated classes the Gods are regarded 
merely as images, symbols, or merely metaphors 


{To be continued on page 243 ) 







Book I — (Continued from page 152) 


Science and 
Modern Thought 


CHAPTER V 

MODERN BELIEF ABOUT THE PROBLEM OF MIND 


§ I 

W n may no\^ go back to the subject of 
E\olution Inthelightof presentknou- 
ledge, what has Evolution got to say 
about the mind of man ’ In the mam the whole 
spmt of modem thought is to look on the world, 
and life, in terms of continmty that is to say, 
evolution is all embracing , and if this principle 
of contmuit) is to be accepted it has to be applied 
to the mental side of man as well as to the 
physical Side of hi8e\olution Mind is no longer 
regarded as a distinctive human attribute It 
must be understood, hoAvever, that the term is 
used m a wide sense to include the whole of the 
inner or subjective life — feeling and purpose, as 
"ell as intelligence. 


“ It IS by the invention of an elaborately con- 
tnved cortical mechanism that Nature has guen 
the human brain the power to see, hear, think, 
and act , countless myriads of microscopic 
operatives carry out the functions of both 
remembrancer and judge Thej constitute the 
sphere of pure intellectual activities ” From that 
It would seem there is no distinction between the 
brain and the mind of man , but let us proceed 
We take, by the kind permission of John o' 
London's U'eekly, the following passage from an 
informative article by Sir Arthur Keith on this 
aspect of the brain ‘ What is it lhat makes us 
speak of one animal as being ‘ higher ’ than 
another^ By ‘higher’ we mean more ‘man 
like ’ — in behaviour and ability Now tlie 


particular gift which has been given to man is 
s the brain the mmd ? that of making a deliberate choice > he can turn a 

To begin with let us see what the views are of matter over m his mind and after looking at it 
some authorities about the brain and its functions from all sides determine his course of action 
Has what we call “ mind ” a material or physical 


“ ^Vhat IS It that has given man this power of 


basis and that phj'sical basis the brain ? For an choice ? On this all medical men are agreed 
answer to this important question let us give a it ts the enormous development of the cortical 
short resume of the views of an authority areas of his brain This ‘power of choice’ 
like Sir Arthur Keith And first about the brain, appeared late in the history of living thmgs 
particulatlj in relation to its highest The intelligence of bees, ants, and of all loner 

“f tertebrate animals is of a ‘press the 

ine brain IS tlie master contnvance of the button’ kind under a mf a., 

human machme, the most mtneate machine of the animal can act m onh one 
which we have any knowledge’ It is the great predicament calls forth « 1 ^ 

cortical field, of the cerebrem nhich ‘ reprSent «.thTe etSir^f „ ’’T''“'“”““°" 

-.c highest fhgh. of nanire's invenuae genn» ■ ^hegan to be ndtd\o^,hTs“urft ^fTehr 
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ARE THERE DIFFERENT WAYS OF “KNOWING”? 

(See page 207) 


Ti IS Orang utau appears lo be t leditaling deeply IVatch 
a monkey sa^s Professor Thorndyhe and you cannot 
enumerate the thugs le does cannot diseoter lie stinmlt lo 
V.} ich } e reacts 
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[Plato P tv Bond 

Tie knotmtig air of t! e raien ts borne out by sts 
reputauon as one of tl e brainiest of birds ttordersttslife 
tuth real sagacity tsed tcnbleond an aeeon pltshed mimic 
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In man this ‘ grey matter ' of the bram has 
reached colossal proportions 

Let me give the reader a slight indication of 
how complex is the organisation of the cortex 
of the human bram It is made up of living 
units, known as nerve cells These cells vary 
m size, but when I say that if a senes is arranged 
in a row, 3,000 of them will be needed to extend 
2 ong a line an inch long To cover a square 
inch one cell deep, 9 millions of them would be 
needed 

Now, lately a \ery complete census has been 
ma e of the number of nerve units contained in 
^e cortex of a human brain of moderate size 
hen We think, m numbers we are impressed 
by the seven millions of human lives centred tn 
and around London , London, as regards 
numbers, would make but a tiny area of cortex , 
even if we take the population of the entire 
earth now reckoned at 1,900 millions, we shall 
have Jumg representatteCs of the nerve units 
of only a single convolution The number of 
distinct units in the cortex — the seat of delibera 
tion— of an av erage human bram is 14,000,000,000 
Not one of these cells is isolated , all are joined 
and connected by fine nerve fibres or fibnis — 
so that we have something of the nature of a 
living web 

“ Each unit is alive, it needs food and air, 
cut off oxjgen for ten minutes and a nerve cell 
perishes bc)ond recover) Soak these nerve 
units in intoxicants and their action becomes 
unreliable , ply them with anTsthctics and they 
cease to act 

“ \\c human emhr)oIogists have opportunities 
of noting even stage in the asseinbl) of (his 
colossal arm) of nerve units whith form the 
cortex of the brain By the time the embryo is 
three Weeks under vvaj the cells t>cgin to gather 
m the brain and to arrange themselves, the 
total number is asscnil led long before a child 
goes to school, but the connections arc not fully 
establivhed until alwut the twentieth vear 

\nJ bitlv comes tlut fateful question, has 
what v*c call mind, a materia! or phv steal basis 
and Ilia* phv-sual basis the brain ? 

’ M) friend ‘'ir01ircrl>x!ge.vv|ioknovv-t 
n ich mere alvnit tie ultinutc constitutKWi of 


matter than I do, holds that the tm»d is an 
immaterial something which comes out of the 
depths of space and makes a home in a human 
brain for a season — until death gives it release 
for another term of space If this is so, why 
then such an assemblage as is represented by 
14,000 millions of Imng units, w ith their complex 
interconnections ^ Why the consumption of 
matenal things — such as food and oxygen ? 
Why should damage and disease cause insanity ? 
Why should matenal drugs produce characteristic 
actions on the bram ^ If we accept the brain as 
the matenal basis of mind we can explain these 
results 

“ With the evidence which I have thus bncfl) 
outlined in their possession, is it possible for 
medical men to come to any other conclusion 
than that ‘ mind ’ has a physical basis and that 
‘ mind ’ is a manifestation of the action which 
goes on m the multi millioned living units of the 
brain ’ Think for a moment of the object whicli 
medical men have in view — it is to understand the 
brain so that they may know how to prevent 
mental illness — or, if unpreventable, how to 
relieve mental distress and lead the bram back 
to health Devils do not enter the brain from 
without, they are bred within, they arc bom 
m the matter of the brain 
“ A * smile ’ appears to most of us to be, like 
* mind,’ a separable entity Readers will re- 
member the Cheshire cal , it departed all but 
its smile — which Tcnnicl tned to depict with his 
pen He found it necessary to introduce the 
lineaments of a cat— to provide a plij-sical basis 
for a smile ' Mind ' stands m the same rela 
tionship to the brain as a smile docs to tlic 
facial musculature i’aralysc the fice and the 
smile vanishes , withdraw oxygen from tlic brain 
and there is an end of mind 

” We do not know the ultimate nature of' life *, 
much leas do we understand how matlcr first 
assumed a hving stale But we luvr no know- 
ledge of life apart from matter , and m the very 
simplest form of living nutter there i* present a 
aentirnt p«iwer — tlic l>cgmning of consci<ni«ne*s 
and of mind In nun a I ntn wc arc the chriav 
of this primitive sent ent jvjwer— winch is as oU 
as pfotop’sim ” 


SCIENCE AND MODERN THOUGHT 


201 


Keo Matenahsm 

Such then are the \net\‘s of Sir Arthur Keith, 
and from all this ue are to beliete that “ mind ” 
has a ph)sical basis, and that basis the brain, 
the brain is the seat of consaousness, of thought, 
the seat of “ deliberation,” of “ choice ” , the 
action uhich goes on m the multi miUioned 
h\mg units of the brain manifests mind Is 
this pure materialism ' Or, is it but a material- 
istic description of the mental actianties of a 
living being ^ The multi miUioned units of the 
brain are hung cells, but the ultimate nature of 
" life ” is not kno\\n, nor does science under- 
stand how matter first assumed a h\ang state, 
nor the ongm of ** consciousness *’ , nor, there- 
fore, the ultimate nature of mind We may 
call this doctrine neo matenahsm We only 
know how mind is mamfested m the phjsical 
'lorld of Imng matter , the ultimate constitution 
of matter itself is not known either , no doubt 
the science of phj'sics has a great deal jet to 
Iwm about the properties of the enuties that 
compose ” matter ” 

^^e do not wish it to be understood that all 
the Mews given above are the accepted con- 
clusions of all authonties , in every particular 
they are not The generallj accepted view, 
"e think, IS that the brain is not the mind, 
but the organ bnnging mind into effective 

activntj 

§2 

Conflicting Theories 

have said elsewhere that the inathc 
' * matical phj-sicists, who have done so 
much to revolutionise our vaews of the nature 
of the phjsical universe, can never tell us the 
true intrinsic nature of things They can tell 
us a great deal about the structure of the atom, 
Its inner constitution, and the behaviour of its 
electrons, but the ultimate nature of the electron 
IS hidden from them, just as the nature of Life 
« hidden from the biologist It is possible that 
the nature of Life lies outside the realm of the 
know-able Meanwhile, as has been fuU said, if 
cannot understand what Life is, we shall come 



THE CORTEX 
(Highl> magnified) 

From ' Qui»n t -tnalomy {Longmans. Green & Co ) 


The fore-brain or cerebral cortex i* the scat of 
uman deliberation It composes a complex net work 
flomg cells, connected b> inter lacing nerse fibres 
■he number of distinct units m the conex of an as erage 
umanbram Sir Arthur Keith sa>-s is M ooo ooo ooo 
.ot one of these cells is isoUted all arc wined and 
onnected b> fne nerse fibres— so that we ha%e some 
twng of the nature of a living web (See page 200 ) 
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living things differ from non living things in 
degree and not m kind , the same are at 
•work, but m a far more complicated medium m 
living thmgs Of course, the present state 
of knowledge furnishes us uith no hnk between 
the living and the non living, but the gap is 
much less than it was a hundred jears ago 
when the synthetic chemist began his senes 
of remarkable achie\ements in artificially build 
ing up organic com 
pounds from \ erj 
simple matenals 
Mind then on the 
Mew we ha\e been ex- 
pressing IS somehow 
associated with Matter 
Mind emerged, it is 
supposed , It did not 
come m from outside 
Some degree of con 
sciousness cannot be 
denied to the lowliest 
creatures down to the 
amceba, about the 
lowliest of nil This 
Mcw IS lucid!) expressed 
bj ^^clls and Hu\le> 
m their Sattice of Life 
10 which work we refer 
the interested reader for 
a Ncrx thorough expo- 
sition 

Thej suppose that 
‘ Something of ihc 
same general nature as 
consciousness accoin 
panics the actmties of 
all h\ing matter, it ma\ 
he of all matter , but it is gcncralK bejond com 
panson fccller than ours and like the elcttnc 
properties of ordinar) nenc or mu«ctc is un 
dctectalle bj ordinary inspection and is of no 
specific use to the animal ’ 

ITiis Mcw IS perhaps well founded but 
the exposition of these two authors’ mcivs 
should bo rail m their ontitcn in Ihc inluablo 
«orl. montioncd Iho subject is a conleimoiB 
one snd a seicni'-i ,,,, pT,hIer, „ 


not jet possible The authors of Science and 
Life hold the view that the bram is the organ 
bringing nund into effective activity 
** To regard a conscious being m thi's 
fashion is quite incompatible with the 
older idea of him as a * soul ’ impnsoned 
m a ‘ body * He is, on the contrary a portion 
of the stuff of reality organised so that it 
is intensely conscious , he is not mind and 
body, but body and 
mind m one Body is 
one aspect of this umty , 
mind IS another The 
matter of physics and 
chemistry , and the 
conscious spint of the 
human mind, are two 
aspects of the organisms 
we call men and women 
In the light of such 
a conception the old 
question whether mind 
determines the actions 
of matter or matter 
determines those of 
mind, ceases to haAc 
any meaning at all If 
our thoughts and our 
brains and bodies are 
on!) two aspects of one 
rcaht),wc cannot think 
of our liMng brains and 
bodies apart from our 
minds If the world 
stuff is organised in a 
particular way, in the 
form which detelops 
mto a human being, 

' "'ll I’l- l»>l' a lod) andammd 1Ia„, on ihis 

i-e- 

Alind body 

rsichn!<,g,oal and ”phraolop“ 

tor instance, at some 



iriuno iUalfTFr: 

I5EU1KAND labsru 
He i» the author of -1 Ouilint «f 1 1 and 

one of the forrinost mathematical phiIo<iophcr3 of the 
preseni age The etude matenalism of a prc\ lous 
gencnition he saw receixrf no support from 
m^ern ph -s cal sc ence if as seems lo l>c the tase 
phss es does not assun e the existence of nutter 
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T1,C .e have been dcscr,b,„g .s no, ,hc -.bles^a^r;:!™' 

sameesthclheoryof emergent ■ ciolulion held md non m'e°""‘“M^ cl'Mgmg to the invisibles 
by Professor LIo>d IMorgiii The difference is scmtable m 

m he meaning of the term ■ emergent,” or in prTbfcm N„ o""? “““ O"' 

bat uaj Me are to mngme this emergence clear the k-I f i!'"® m making 

time about riofessor Llojd Morgan sajs. Mind i„fl„™“‘°" i, ‘'L'“ “■< '>ody 

Our aim IS to treit ill mental e\cms, including the mind »l body 

a modes of human perception and thought, and but the relat'^'"^ '"‘emcuon is bejond dispute^ 

■11 modes of bmnan emotion, in evaetljtlLme " “ -nsohed 

mmner as tboiigli we were concerned with anv We shall n t d 

other instmces of scivnnee vv.tlnn the plan of eve vaevv of th T' '’"‘i’- 

emergent evolution In brief, m,„d no less than vionld "L „s , * ““'o 

life, and ifc no less than atoraicitj or mole- confliciino thL v. ■’'Sonimg 

culantj, fill Mithm the emergent schema’ Lloj-d these are m aTotl 'ndicate what 

Morgan, however, stresses emetgenee,” that is (S, J,) ’LTr^’'; >>03 work 

1), the ippeannce of new properties or The Mmd and Ju Pt ^0"^^ work 

faculties in the organism at piiticular stages appears to him th “ 

of evo iition, which were not present m la.L °f 

form at a stage prior to their emergence Thev on the relat w ^ possible theoreucaliy 
ore giiahtativelj new tad, higher stag? i^ shJl ^ t '“ 0 '''“'' We 
aiipernatunl to that whicl. precedes ,t being ofSi^Xv “’““‘■J"' 

1 new and emcigentl} higher cliaractet or Mmmhik m ,1. 
qtnhtj of the nstural-a further mamfestatton merelt an asneet of oonsotousoess 

of Ihe suhslantial umtv of Dome Purpose” pendentlv aenv f n»litj or a separate mde 
It comprise, menial no less than p^ical hTe rndL ^d "vhm 
evailts .1/1,1/ ,S an attnbute of Nature and eminent biolonst T™ 'u 
IS emergent •'"’'“S'S'o and psychologists But the 

Llovd Morgan postulates a Divine Agenev ’ i:nAng",'rha,e ouAn°'f“^ 

He savs, • Manv of those who attnhutc, as one ^ “ onamntous 

I do, the Mhole sweep of ciohitionnn adi-ancc We^h-ill i i 

to Spmtu d \gcn<.% , conceu-c the Dnmc Purpose, ahtx Is Indnidualm^a mcre^’d 
dm, manifcslcd, as ..self nmeless and omm oihere. each pLvtran^inrdufpTwl: 

■he nn^oireblc um.j of one umiersal Person 
J * of "hich, because unknowable, our orni 
mdividual minds can form no conception ^ 

This limitation of our faculties leads us to some 
svmpathi with this declaration ' Tljose wJto 
think that a duMuf in immonalitj is justihcd 
h\ sacnce and philosophi are the dupes of il cir 
own dowiess or erudition •' Rut ue shall Jji-e 
to consider la’er on uhat meaning is to be 
attached to this word immortahts ' Mean 
«hiV let us see uhjt life is Ike ,n n, Jouest 
forms 


luu' tuuuu«.-3i^, jj. u'cu iiiiieiess ana omm 
present md, therefore, not susceptible of treat 
Hunt in temporal or spatial terms ’ Rut this u 
plulosophv 


§ 4 

proHeni of Mind is one of the most 
X intcrewtirg as it is one of the most bxHirc 
\U that can I'C knouti about the na’ure of mind 
is dependent on mfercrce \s n ro»wA» nfSir 
branches ofseicnce af ■*' ‘ 


^ mam other 

• anaints has been earned 
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CHAPTER VI 


THE PROBLEM 

I F we frequently use the word mystery in 
the course of discussing the deeper problems 
that science m\estigates it is becausesaence 
so often comes up against problems to which 
no solutions are found In the present state 
of knowledge they are mysteries One such 
problem is the nature of Instinct It has not 
^ been solved ^Vhen all has been said about 
instinct that can be said, in the long run it 
becomes a philosophical question, in the same 
way that the origin and nature of Life is The 
r6le of philosophj begins 
where that of science ends, 
and then we are at liberty 
to indulge our own particu- 
lar and individual beliefs, 
provided, of course, we 
avoid all self contradiction 
We shall leave until 
later a discussion of the 
present-day trend uf 
thought about some prob 
lems that belong more to 
philosophy than to science 
Here, and preliminary to 
hat, It will be profitable 
0 consider the mteresUng 
questions of (i) instinctive 
Lichaviour of animals, (2) 
intelligent behaviour , and 
[3) some further questions 
that anse out of these 
points Our consideration 
of animal instinctive and 
intelligent behaviour will 
help us to a better under 
^tanding'of Psjchologj and 
Mind It is the business 
of psjxhologj to studj the 
artmtics of mind so far 
as the> can be known and 
desenbed Mind 1$ as- 
socuted with life and, as 


OF INSTINCT 

we have already said, if we take the evolutiomst 
view we umnot suppose that “ mind, ’ suddenlj 
appeared m orgamsms which were previousl} 
without mind , that is to say, on logical grounds 
the evolutionist does not suppose that mind was 
suddenly interjected into orgamsms from without 
As a matter of fact, however, we are all familiar 
with the gradual appearance of mind in the 
development of a child 

It IS not the province of psjchology (since it 
has not the means of knowing) to explain what 



jaknj 11 «i 

A marm:i or in'^tinctin'e home building 

Ben and wasps are puret> imtinctii« erratum The nature of instinct 
has not hern soiled 

The inicnor of a wasps nest The dome shaped cells on the bottom 
comb are those occupied b\ the querns Immediateb tbo\e, two young 
queens can be seen emerging from ihnr cells while a male wasp rests on the 
comb between them T he wasps seen abore are workers bus ly engtged 
in tending the jxiung wasps or in mating new comb* 
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time the man js m his armchair reflecting on 
the \ini\crse, which is, of course, a mental 
ad\cnture Hut it is not altogether acti\ity of 
Mind, since the flow of the pliilosophcrV thought 
IS influenced bj his digestion Eacn when he is 
philosophising m his armchair he is not mind 
only, but Mmd bodj ” 

The degree or the nature of consciousness 
\-anes according to the eomplcxit) of the 
organism , on the principle of continuity we 
must assume that there is probably no break in 
the fact of consciousness, or something analogous 
to mind, all along the line of evolution from the 
lowliest organism to man himself 

These view^ indicate the trend of present day 
beliefs We ha\e seen how the ** new physics *’ 
has changed the old \iews about the constitution 
of matter, and we need not repeat U’hat 
physicists now study in their research into the 
nature of matter are electrons, and electro 
magnetic waves, or radiations That is what 
matter is, m so far as physicists have been able to 
discover 

The crude materialism of a previous generation, 
as Bertrand Russell says, “ receives no support 
from modem physical science if, as seems to be 
the case, physics does not assume the existence 
of matter ” To our senses, of course matter 
exists as substances we can see and feel and 
handle physiologically our nervous system and 
brain are material No one doubts that con 
sciousness has a material substratum, that is to 
say. It accompanies bodily life , on the other 
hand, no one can explam the relation between 
the mental state and the physiology of the 
nervous system No one can profess to know 
what matter is m itself, but as Santayana says, 
“ that matter cannot by transposition of its 
particles iecome what we call consciousness is an 
admitted truth , that mind cannot become its 
own occasions or determine its own march, though 
It be a truth not recognised by all philosophers, is 
in Itself no less obxaous 

§ 3 

I T IS the fashion among contemporary thinkers 
to assume the existence of an essence more 
pnmitne than mind and matter , that is to s^. 


mind and matter seem to be a sort of composite of 
an unknown primordial existent calleil “ neutral 
stuff,’* supposed to be“ the actual stuff of reality. 
'Ihtis Russell and others suggest that the stuff 
of uhicfi mind and matter arc compounded " ires 
in a vnse between the two, in a sense abo>c 
them both, like a common ancestor ” 

Tins “common ancestor” called ‘^\ofld 
^tiiff" is merely a hypothesis, in otlier words, 
It IS a term invented to express a hypothesis , a 
hypotlicsis called m to explain the ongin of all 
that we arc from some unknown reality 

But, to return to Mind Outand out materialistic 
or mechanistic doctnne detlares that the brain is 
the mind, and the mind is the brain No proof 
of any kind has ever been put forward that mind 
13 a by product of matter, that IS to say, 'matter 
as we ^ow it as a physical substance No one 
has ever shown what the chemical or mechanical 
changes are by which thought and willing are 
produced Admittedly, there is co relation, an 
interaction between mind and body But that 
IS the farthest that present day saence can ^ 

A generally accepted view would seem to be 
something like what Dr Bernhard Bavmk 
expresses in the following words " It ts pro • 
able that neither is the mind a mere function o 
the brain nor the brain a mere tool of the min 
but that both are functions of an unknown 
'third,’ and are therefore connected with one 
another in some way — how, we do not know 

The trend of modem thought is towards the 
belief that mmd is essentially free or creative a 
rcra causa , that consaousness is not a mere 
funcUon of the bram , rather, that consaousness 
uses the bram as an instmment we 

have to take into account is the living organism 
as a mmplete whole, and the key to the woe 
has not been found , vital reactions are not to 
be explamed by physical mechanistic activities 
alone 

Mind IS characteristically creative , mi ustra 

tion let us quote from Dr Bavink’s T/ie Anatomy 
of Modem Saence “ It is absolutely certain 
that in the whole of Nature a watch or an 
electncity station would never have come m^ 
being without man and his mind These a 
something entirel> new, to which not u 
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analogous exists anj^vhere, e\ en m living Nature 
They give us a picture, and without doubt the 
best picture, of the creative process which is 
behind all creation in Nature 

“Tins process, which takes place m Nature 
unconsciously, is contmued consciousl} m man, 
to which statement we must add, m order to 
avoid misunderstanding, that in Nature, apart 
from man, it is un- 
conscious onlj from the 
standpoint of llie single 
created indiv idual 
^\hether or not it is 
consctouslj known to 
a highest consciousness 
is an entireh different 
question ” 

W e see then, as 
Thomson and Geddes 
put tt, that, “ mentality 
cannot be juggled out 
of mechanism *' In a 
word, "a machine 
cannot have a theory 
that It is a machine *' , 
neither mechanistic 
methods nor facile 
vitalistic ones lead to 
adequate descriptions 
of living In the realm 
of organisms there are 
three distinct orders 
of fact , thej are 
'* matter,” ” hfc,” and 
“ mmd,” each with 
1 1 s characteristics — 

” distinct, though their coniinuitj is becoming 
increasing!) clear” They overflow and inter- 
penetrate, and ” It IS a waste of time and wits 
to continue to pit against one another the 
mechanistic and the vitahstic description of 
living CTcaluTcs ” Matter, life, and mind — 
ihej cannot be separated, saj this school of 
thinkers In the vanet) of Life m Evolution 
there IS underl)ing unitv. ‘‘at so nunj levels, 
from microbe to man, and from simplest organic 
life proce«5,es to their highest outcomes and 
even ideals ” • 


Vitalism 

Those who argue for positive vitalism, that 
IS, a genuine vital agency, not only subordinate 
the part played by mechanism m the life- 
process, they reject it, mamtammg it is a wrong 
way of approaching the problem The dis- 
passionate comment of the two authors whose 
views we are quoting is to point out the varied 
pattern of living or- 
ganisms they saj , “ A 
radical objection to this 
\ lew IS the apparent 
continuity of evolution 
For It looks as if hv mg 
organisms had emerged 
(at present one of the 
* blessed words ’) from 
non living materials , it 
looks as if undeniable 
‘ minds ’ or mental as« 
pects had ansen as new 
syntheses in animals 
the ancestors of which 
were not more than 
latently mental, just as 
the clever child arises 
m individual develop- 
ment from an egg cell, 
the ' mmd ’ of which 
13 hard to seek ” This 
IS not mechanism and 
It IS not the older 
vitalism , It IS in inter- 
mingling of the two 
These two uithorsirc 
among imn) wifhoritits 
who in»is; that the concepts of chemistrv and 
phpics do not sitUlce to cover tlic whole fiUd of 
life, life cannot be idcqintely described in 
terns of tnechanism '> '1 he In in? „ „n bistonc 
bcine cnrcEistennj; its evpcritncc . it is a 
purposive indnidudity tint yets ihiiiK, done 
■t grows miillipbcs. develops, sttugsles. v iries’ 
and evo ves , ,t often Ins a mmd of „a own '• 
In all ma„„„ „f 

<0 the view tint biosi, (prol,ip|asm,e life 
and psjcbosn (i,ie„„| pr,., ,, neryw|,,„' 
aasociatcd tl.toiigbout living 


The author of Tte MuuJ and its Place in !\niure In 
his Mew if human survival can be rendered probable 
at all this can be done oitl> bj empiriLal areumcnis 
based on the phenomena which arc treated by 
rs>chica1 Rwcarch His own thcorj will be tx 
plained in a later chapter 


208 


OUTLINE OF MODERN BELIEF 



chapter more interesting 
than the emergence of 
mind m the animal king 
dom But it IS full of 
difficulties, partly because 
mind ” cannot be seen 
or measured , it can be 
only inferred from the 
outward behaviour of 
the creature and partly 
because it is almost im 
possible to avoid reading 
ourselves into the much 
simpler animals 
The philosophy of in 
stinct takes into account 
all that is definitely 
known on the biological 
and physiological side 
and draws its conclusions 
from that and from what 
IS not known by scientific 
imestigators We can 
see with our own ejes 
the manifest and manifold 
capacities of bees and 
ants and birds and other 
creatures for doing the 
most extraordinary things, 
which ore done without 


ISn thum m cooscjous intelligence or 

A UEMARIv/\BLE ACHIEVEMENT any reasoning facultj 

The Indian Tailor b rd performs the most inincate operations in the construe think of the achieve 

» on of 111 nest The Ta lor I ird is a small wren lie b id wuh a sharp bill mcnts and industf} of 

Ehe nest is bu ft of feaics and filed with a cotton fke matenal The hen -ntsondh/^e #»io snider’s 

punciurea holes in the leas es and then 1 shtl> »ew^ or laces them toecther 

usin), the cotton I ke matenal or fibre as thread The lin of the nest is then web making, the birds 

riveted to the outs de leaves the whole form or a compact and durable nest -in.t cn on 

w» ch luincng lieMveen other leaves is completely h dden from v ew lora building and SO on, 

compfeicd nest see iftuvtnx on on (he opposite page nothing of which re- 

quires, initially at least, 

mind IS that belongs to the region of philoso- to lie learned ’ bj the individual bee, ant or 
pineal speculation Pajchologj is the saence lird There is no complete explanation of their 
of the tichaviour of living things and for amazing achm'ciiients Ilicj Abotp how to do 
tlic present wc shall confine ourselves to rtie most mincate and wonderful things, and 
that jet It IS perfcctlj clear that the) can luvc 

ft Will serve our purpose l>est if wc first trace no fore knowledge of ilic end m view —as for 
'lonlj tic progressive cvxilutionarj advances example, in the case of ll>c sohearj wasps wlo 
rading up to intell gent Ixliaviour in stock a neat with fxid for the unliom jtiinj. 
nmiaJ* In the sf«rj tif cwlution tficrc is no tics will never see placing caterpillars vrhicU 
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thej ha\e first stung and paraijsed m the nest 
where thej have laid their eggs Then the 
parent wasp departs, never to return , but the 
larder for the unborn orphan wasp is there 
waiting Its emergence from the egg This is 
not foreknowledge on the part of the wasp, but 
what we call instinct 

Inherited Capacity 

In studjang the behaviour of animals which is 
the only wa> of getting 
at their mind for it is 
only of our own mmd 
that we have direct 
knowledge it is essential 
to give prominence to 
the fact that there has 
been throughout tl e 
evolution of living crea 
turcs a strong tendenc) 
to enregistcr or engrain 
capacities for doing 
things efTcctivelj Thus 
certain abilities come to 
be inborn ihcj are 
parts of the inheritance 
which Will cvpress them 
selves whenever the 
appropriate trigger is 
pulled The newlj bom 
cl lid docs not require to 
Icam Its breathing mov e- 
ments as it afterwards 
requires to learn its 
walking movements 
The ah lit j to go Uirough 
the breatlung movements 
IS inlxjm engrained cn 
registered 

In other words there 
arc hcrcdilar) pre- 
arrangeincnts of nervx 
cells and muscle celb 
which come into activalv 
almost ^ eas 1} as il e 
beating of tl e } cart 
In a minute or two tl e 
new iKim p gling creeps 


close to Its mother and sucks milk It has not 
to learn how to do this any more than we hav'e 
to leam to cough or sneeze Thus animals 
have many useful ready made, or almost read} 
made capacities for doing apparently clever 
things In simple instances of these inborn 
pre arrangements we speak of reflex actions 
in more complicated cases of instinctive be 
haviour And very remarkable behaviour it 
often IS and its origin difficult to understand 



[ Vm 1915 

TAILOR DIRD*^ NFST MADF FROM \ SINCI C LCAI- 

Simct me* the nest is nude from a 9 ngle leaf The method of sew njj u at 
follows The b rd pushes one end of a cotton thread throuph a p ncture on the 
o^pot te edge of the leaf The cotton used u soft and frars eat h so that the 

K rr of It forced throuchthet ne aperrure mu« at a Tu fy Inoh wh ch looit flea 
lOt and acts as such for the s 1 con of the leaf presents the ihreadt fnim s pr 05 
If the thread! uted arc long enou h the b rd pastes them tl rouRhand throufh the 
ho rs until the whox Icrcth st tiUJitcd 
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§ I 


[■F science has nothing to tell us of the ongm 

thf. IS almost as perple’sed on 

subject of instinct We know ,S inSna 

1 f bneJ " ‘''P“ f™-" 

d«mled account of the subject we are dealmg 

•nstmct Instinct is one of the fundamental 
questions that all investigators have to Si 
The term instmet 

But a wotd IS needed about the use of ,ho 

used 1^''" ““»ion speech it is 

used m a variety of vvays 

bcltfX°L™u “ .n«.net,ve 

and such a °h“ “ “ -‘■‘I 

reason^fo o “'"""■valy, meaning without 
mg to l l °d ■"'P'daa, or accotd- 

tnVouoort''’^ “a”* predisposition, likeinstmc- 
senaf or h'^’ ' ““"’“""es d is used m the 

.o'"T"°"u Naturalists use the term to 

i r ’■""‘‘‘“'y eapacty for doing 
fcngs, and often apparently clever things. ,n f 

,o„ , ?°"'>“'"b , It IS not the result of 

exnenc'nc'"'^ a’ '* '"‘''P'"'*'"' “f individual 
pcr cocc An animal may do a very rcrmrlc- 
able thing vvi.hou. its ever having rr.ed to do „ 
before, or e\ cn hav mg seen it done 
Avvaj back a, the ver, begirmmg of thmg, ,o 
the ascending scale of evolutionary Id-e the first 

:zTrr’ ‘'''’enXo, o„ -r 

, if vve may use that term prcmaturciv, for 
heir evwtroce lo use .he word ,„s.,n« 

rL.T’T ” ' “J'nB lint 

hrse first vrealures, m movTmrnl, feeling and 
mil,,, lying were fulfill, „g die law of 
emi Wherever Ihere is ,l,e aelivil, vie call 
lie chtre I. m die . rginism the power lo sustain 
1 . life and mam, am ...elf a. a going eoneero 
n.t powtr „ „„phn, in the pnmonlial 
ri|*nnrn» and in the indinJual germ-eell 
In lie org.m.ma tie term use,! for 

dm rutunl reaction lo tlie.r enmonmeni I* 
refem aiiKjn" A rr^ex action and a con 


sidcrable part of the behaviour of the loiver 
animals is reflex, js a movement which takes 
place Without reference to any will , it is 
purely automatic A reflex movement is the 
result of stimulation and of predetermination 
and prearrangements of nerve cells and muscle 
cells which secure that a fit and proper answer 
IS given to a frequently recurrent stimulus 


Back to Protoplasm 

But let us go back a little farther to biological 
bcginnmgs In the search for ongins—reflet 
movements, instinct, intelligence, and reason 
•f you like — we have to go back to the 
beginrungs of terrestrial life , m a word, we 
have to go back to protoplasm which Hu'ilcj 
described as “ the physical basis of life *’ 1^ 
we believe in the unbroken continuity of evolu 
tion, and that there never was any such thing 
as a special creation of different species 
then It was out of the primitive properties of 
protoplasm (and we shall see by and by what 
these are) that all our complex sense organs 
have been built up Protoplasm is the living 
part of all organisms, whether animals or plants 
as distinguished from such non living bodilj 
substances which are products of its aclivit) 
Under the microscope it is seen to be a semi 
liquid substance, somewhat granular, almost 
colourless, apparently simple, but really of the 
utmost chemical complexity Some of the 
lowest forms of life, like the Amceba, arc 
naked and undifferentiated bits of this Imng 
matter It has the power of assimihtion, it i* 
sensitne to stimuli — mechanical shock wall cause 
It to contract, strong light or heat will danugc if. 
certain chemicals will attract or repel it, elecinc 
currents will force it lo mosc in a particular 
dtrrclion It is out of these pnmitwc propcrnei 
that alt our complex sense-organs have l>een 


biitic up 

Ilefernng to the aitnbiites of living nutier ‘•if 
a\nhur Shiplcj writes ‘ AMiat i» it that cli’ 
protnplssm does that non living matter, such a* 
mcks and stones, never does ? lo I'ccm 
It IS mofi/e \\c have seen that it can sher fru-n 


It IS mofi/e have seen that it can suer irv-n 
time to time its outline or s’jpe an I ly d mg 
tits in » crriJtn vrjy If can more f rwjfd ff 
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The unan m of movement in these >oung h ngfishers I o are J sten ng for tl e thr 11 
note of tl e r approach ng parents return ng \ th food cur ousI> resembles the act on of 
liedgl ng behaves m exactlj the same -a) It s react ng auto 
mat caily to ts cn\ ro ment bv a reflex mo ement When the attent on s fxed 
I the 1 rds gently hea e up and do n v ith the r heads outstretched and a 

benldercdlookintherejcs 


the case in the 
more complex in 
stances of higher 
life This initia 
tion of action from 
\Mthin IS called 
automatism and 
protoplasm unltke 
non living matter 
IS automatic But 
It also readil) reacts 
to eMernil impres 
sions or stimuli 
and is as the 
physiologists call 
It irritable 

These actmtics 
and qualities impl) 
a certiin espendi 
tureofenerg) how 
IS that cnerg) sup 
plied ? \\ hat is 

the oil that dn\es 
tl e engine ’ It is 


progress ormoNcbatkward and regress There the food aircad) hinted at Li\ mg protoplasm 
fore It IS troUle an 1 the slon protuberance of a must have food It takes to itself certain food 
lolc on one side 


of the bol) and 
‘5 c cquallj slow 
"tilulrawal of 
another on the 
Oder side is the 
leginning of 
dm muscular con 
‘raci on which maj 
ohimatcl) produce 

a competitor ford c 

®bmpc Games 
far as wc can 
J'djjC even ih s 
»>mple movement 
“ not alwajs tic 
fc^ult of an exter- 
stimulus but 
from some- 
d m il c 
rla«n uvlf anl 
«na nU ,uch IS 
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substances of a liigh complexity and oxidises 
and reduces these to simpler substances, nnd 
during this process, just is >\hcn gunpowder 
explodes, energy and heat arc set free It is 
also capable of building up the dead food into 
Its own flesh (or into protoplasm), making the 
dead h\e, and this quality is called asstmtlaiton. 
Further, all protoplasm breathes , that is to say, 
It takes m oxjgen and it gues out carbon dioxide 
It IS in effect respiratory ’* • 

That, then, is our starting point , it is out of 
these primitne properties of protoplasm that 
all our complex senses (and perhaps conscious- 
ness) have been built up Because light will 
alter the protoplasm of an Amceba, it has been 
possible for life to evoUe an eje The Amaba 
uses up oxygen and gives out carbonic acid gas , 
it can mote, it grows, it reproduces Such 
are the fundamental properties of all protoplasm, 
and on these evolution has reared its great edifice 
and brought into being that almost incredible 
multiplicity of species (nearly a million are 
known already) of animals and plants, ranging 
from a whale to a flea an oak to a toadstool a 
tapeworm to a bird, a bacterium to a lily, a 
jelly fish to an ant community a worm to a 
philosopher 

Heflex Actions 

Simple creatures act with a certain degree of 
spontaneity on their environment and they like- 
wise react effectively to surrounding stimuli 
Animals come to have definite “ answers back,” 
sometimes several, sometimes only one as m the 
case of the Slipper Animalcule, which reverses 
Its cilia when it comes within the sphere of some 
disturbing influence, retreats, and turning upon 
Itself tentatively sets off again in the same geneml 
direction as before, but at an angle to the previous 
hne If Jt misses the disturbing influence, well 
and good , if it stnkes it again, the tactics are 
repeated until a satisfactory v\-ay out is discovered 
or the stimulation proves fatal 

It may be said the Slipper Animalcule has bur 
one answer to every quesiion but there arc many 
Protoroa (one celled animals) which have 


several cnrcgistcrcd reactions 
nrc alternative reactions which are tned one 
after another, the animal is pursuing what u 
called the trial and error method, and a 
higher note is struck There is an endeavour 
after satisfaction, and a trial of answers 
WTicn the creature profits by experience W * 
extent of giving the right answer first, there is 
the beginning of learning 
Professor H S Jennings, in describing ^ * 
simple and effective behaviour of the Sbppj-f 
Animalcule, Paramtrcium (a single-cclIed anima ) 
says "It constantly feels its wa) about, 
trying in a systematic way all sorts of condi 
tions, and retiring from those that ore harm u 
Its behaviour is in principle much hke that 
of a blind and deaf person, or one that fee* 
his way about m the dark It is a conunual 
process of proving all things and holding to that 
which IS good ” It IS a good example of the 
" trial and error ” method 
Among simple multicellular animals, such as 
sea anemones, we find the beginnings of reflex 
actions, and a considerable part of the behaviour 
of ibe lower animals is reflex That is to say, 
there are laid down in the animal in the course 
of Its development certain prearrangements of 
nerve cells and muscle cells which secure that 
a fit and proper answer is given to a frequently 
recurrent stimulus An earthworm half out 
of Its burrow becomes aware of the light tread 
of 3 thrush’s foot, and jerks itself back info its 
hole before any one can say reflex action 
What IS it that happens ? 

Certain sensory nerve cells in the earth 
worm’s skin are stimulated by vibrations in the 
earth . the message trav els along a sensoo nerve 
fibre from each of the stimulated cells and enters 
the nerve-cord The sensoiy fibres come into 
vital connection with branches of intermediary, 
associative, or communicating cells, which arc 
likewise connected with motor nerve cells To 
these the message is thus shunted From the 
niotor nene cells an impulse or command 
travels by motor nerve fibres, one from each 
cell, to (he muscles, which contract If this look 
as long to happen as it lakes to desenbe, even in 
outline, It would not be of much use to the 


IjJ, b} bir Arthur Stuplei 
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earthworm But the motor answer follows the 
sensory stimulus almost instantaneously The 
great advantage of establishmg or enregistermg 
these reflex chains is that the answers are 
practically ready made or mbotn, not requiring 
to be learned It is not necessary that the bnun 
should be stimulated, if there is a bram , nor does 
the animal will to act, though in ccrtam cases it 
maj by means of higher controlling nen, e centres 
keep the natural reflex response from bemg given, 
as happens, for instance, when we control a 
cough or a sneeze on some solemn occasion 
The eiolutionary method, if we may use the 
expression, has been to enregister ready made 
responses , and as we ascend the animal king- 
dom, we find reflex actions becoming compli- 
cated and often Imked together, so that the 
occurrence of one pulls the trigger of another, 
and so on in a cham The behawour of the m- 
sectworous plant called Venus’ FIj trap when it 
shuts on an insect is like a reflex action m an 
arumal, but plants haxe no definite nervous 
sj'stem 

Troptsms 

A somewhat higher level on the mclmed plane 
is illustrated b> what are called " tropisms,” 
ohligatorj movements which the animal makes, 
adjusting its whole bod) so that phjsiological 
equilibrium results in relation to gravitj pres 
sure, currents, moisture, heat, light, electncity, 
and surfaces of contact A moth is fl) mg past 
a candle , the e) e next the light is more lUummed 
than the other; a phjsiological inequiltbnum 
results, affecting ncne cells and muscle celb , 
the outcome is that the moth automatically 
adjusts Its flight so that both ejes become 
equally illumined , m doing this it often flies 
into the candle 

It ma) seem bad business that the moth should 
fly into the candle, but the flame is an vitterl) 
artificial item in its env^^onment to which no one 
can expect it to be adapted These tropisms 
plaj an important role in animal behaviour 

Tlie distinction between a reflex movement 
and a tropism is that m the one case it is a move- 
ment of a part of the bod) , and in the other, 3 
tropism, the movement and position of the body 
*5 


as a whole may be affected Moreover, m 
tropisms the direction of the movement is deter- 
mined by the direction of the stimulus, as when 
the young eels swim persistently up-stream 

§ 3 

Instinctive Behaviour 

O N a higher level than reflex movements and 
tropisms IS instinctite behaviour, which 
reaches such remarkable perfection m ants, bees, 
wasps, and spiders as to be beyond the scope of 
our understanding The behaviour of these 
creatures is predominant!) mstinctive, and the 
perfection of their amazing achievements, social 
economy and mode of behaviour is one of the 
marvels of life Man’s supreme boast is his 
faculty for reason, but passing wonderful, too, 
and more puzzling, is instinct m its highest 
manifestations If m man’s reason we see the 
peak point of evolution, m creatures like bees 
and ants we see the highest manifestations of 
instinct 

instmet and intelligence are not to be regarded 
as two successive stages of evolution, although it 
would seem that intelligence of a sort sometimes 
pla)'S a part , instinct and intelligence may 
commingle 

The subject is a difficult one There are 
authonties (i) who do not regard instinct and 
intelligent behaviour as two successive stages, 
the) hold that instinct and mtelligence are on 
quite different Imes of evolution, (2) other 
investigators regard instmctivc behaviour as 
quite inseparable from intelligent behaviour, 
and {3) others rank instinctive behaviour as 
closely comparable to chains of reflex actions 
(4) there is little ground for the assumption that 
instinct IS ” lapsed intelligence ” 

If we are out and out evolutionists we must 
believe that all kinds of living bemgs had a com- 
mon origin, and that there never was any sudi 
thmg as a speaal creation of different species 
In the begmmng, then, the potentiality of all 
the charactensUcs and qualities which mark all 
lie TOOUS IiMng creatures lu daj „erc present 
in the first living organisms 
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PROVIDING FOR THE YOUNG IT WILL NEVER SEE 



Ichneumon fl es provide for young (hey m({ never see b) laying the r eggs on the grubs of v ood bonng 
insects The grubs are m the heart of the tree and the Kdineumon fly reaches them by p ere ng the tree- 
trunk v th Its long tal hke ov positor B> some means it locates the presence ol the grubs It then 
thrusts Its ovposjtor into the vsood to reach the grub as shorn The ovipos tor has relatively the 
rigid ty of fine steel and is inserted into the v -ood by means of a senes of pushes The eggs of the 
ichneumon fly hatch instde the gru)^ and the young tehneumon$ devour them Thus they are provided 
uith a living larder before they are bom 



THE CASE OF THE WASP 

Sol tary irasps stock nests n ih 
paralysed caterp liars v h ch pro> de 
food for the young Mssps whi h thev 
will never see When the mother 
wasp catches her caterpillar she 
stings it usually three t mes in three 
strateg c po nts m the nervous 
system the result be ng that the 
caterp Ihr is incapable of movement 
but rema ns aJ e unf J ihe larva of 
the v-asp IS ready to dc -our it 
Meantime the moll er wasp has 
gone 

The mother wisp is shown drag 
Ring a paralyse ! caicrp liar to a nes( 



lltK tfM 


(Left) The 
pantysed cater 
P liar I) ne in a 
nest With tl « 
eggs of the wasp 
depus ted on it 

(ft ght ) >* ne 
dsya later the 
hard rd out 
larva has nearly 
ennaunted the 
caterp lUr 
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The flowering of that potcntialit) in the lower 
animals is Instinct, and in the highest, Man, « is 
Reason, which means conceptual inference or 
working with general ideas Somewlnt between 
the two. Instinct and Reason, is intelligence 
Intelligence means perceptual inference, putting 
two and two together, appreciating relations of 
thmgs, making a simple judgment But intelli- 
gent behaiiour, we are to belies, is not simply 
an Cl olutionarj ad%‘ancc on instmctit e beha\ lOur , 
the two are duergent processes of e\olution 
Man prides himself on his intelligence and 
Reason The bee and the ant are entitled to 
boast of the achieiements of instinct Manj 
animals also show intelligence or reasoning, 
but Man alone has Reason All we can is 
that instinct is a fundamental characteristic of 
the being, the outcome of the creature’s own 
constitution, , it was the nature of the first 
creature to obej its “ instinctne ” impulses 

§ 3 

The Bees 

B ut what an amazing CNolution that these 
innate impulses, whether or not they arose 
from the mere “ answering back ” or automatic 
reaction to outer stimuli, should have in the 
course of generations resulted in such a miracle 
of wonders as a purel) instmctne creature illus- 
trates I Think of the beehwe Just to refresh 
our memor) of what our own ejes can see let 
us give a short description of the beehive 
AYe know that the social life of bees is more 
complicated than that of any animal except man, 
and its meaning is not fully understood Every- 
where there is division of labour, the needs and 
welfare of the community and not of the m 
dividual IS the imposed rule A beehive is a 
well ordered city , outside its walls we see a 
constant stream of bees coming and going, 
workers setting out on foraging expeditions 
some bring back full sacs of honey to add to the 
store, others pollen neatK packed in the 
“ baskets ” on their hmd legs , others have been 
to the pools m search of water , house bees take 
charge of the spoils and pack them away in the 
storehouse of the combs Bands of other 


workers carry out their respective duties , some 
clean out and prepare the cells to receive new 
eggs , some are in charge of the nurseries feeding 
the young , others making wax or building new 
combs , others are repairers, cleaners and 
sanitary workers keeping the hue clean and 
removing corpses , some act as fannem, cease- 
lessly beating their wings to ventilate the hive 
and keep the air fresh , others act as sentries or 
guards, keeping watch day and night , the 
sentnes examine every bee that alights at the 
entrance and challenges every stranger who has 
no lawful business m the hive 

“ Thus there is a wonderful division of labour 
or allotment of tasks w iihin the bee commumty , 
but the different jobs are not carried out by 
different worker-castes, as was at one time sup- 
posed, but are allotted to different penods in 
the Iife-history ” 

These arc but a few examples of the extra- 
ordinary capacities of bees ‘ It will be 
observed,” writes Shipley, ” that the life of the 
whole colony is based on the principles of pure 
socialism, and that the social system is superior 
to ours There is no unemployment in a hive , 
there are no strikes, no lock outs Except the 
drones every one works continuously and at high 
pressure A vast majority of the bees Ine as 
workers, entirely renouncing individual rights 
in their effort to continue the swarm — to make 
sure that another queen bee may always be ready 
when her predecessor dies Self preservation 
and self propagation are completely transcended 
that the swarm — the social unit — may be 
continued 

“ The constant sense of mutual help, of self- 
sacnficc for the future race, is the dominating 
charactensUc of all bees, and there is something 
that Maeterlinck calls the ‘spirit of the hive 
which m some way guides, directs, and controls 
the work of this Strang, self sacnficing com- 
munity Here there is no private property ”• 
AU this we call mstmet , m man we might call 
It rational behavnour , it is ” instinct ” in the bee 
because there is no forethought m w hat it does. 

It does not know rationally what it is doing It 
is no less remarkable f or that 
* Ltje, by Sir Arthur Sh.p)7y (Cambridge Press ) 
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After all, can any naturalist tell us Tvhat the 
drama of the bee hue means ? No doubt it is 
instinct, or instinct mainlj, that characterises 
their behaviour , but how are \vc to picture the 
racial progress that has its culmination in the 
marvels of the bee hue and the ant communitj ? 

Unanswered Questions 

Are we to suppose that all the achieiements, 
all the social life of bees and ants have re- 
sulted from impulsive experimenting, with no 
kind of conscious intelligence behind it , that 
(here has been merely an enregistralion of 
those lines of behav^our that have proved 
profitable ? 

If instinct IS founded on a store of " memo- 
ries ” of past generations, or experiences built 
up m the evolution of a long line of ancestral 
stock It would be revealing if we had the full 
historical storj before us UTiat kind of expen 
ence would that be that accounts for the instinct 
of such little geniuses as ants, bees, and wasps 
as we see them to da> ? How has this wonderful 
socialistic life come about — a community of 
insects, as Shipley says, “ that rivals in com- 
plexity and m division of labour anytlung 
that we meet with in human commuruties ” > 
Can we then tiunk disparagingly of instinctive 
behaviour in companson with intelligent or 
rational behaviour? Can we form any idea of 
how the behaviour of these purelj instinctive 
creatures, and the amazwg achievements com 
munal life, and the perfect organisation, which 
never cease to excite our wonder, can have 
arisen without help from a rational or intelligent 
facultv > Reason and intelligence it would 
seem, arc not the only ways of “knowing” 
Every investigator has to admit his inability 
satisfactonly to cvplain either the social bfe of 
bees or that of the ant communitj But there 
IS no other word for it except Instinct 

Maeterlmck believes that bees pve proof 
of understanding but he adds, ” my cunosity 
would not be less were all that they do done 
blindly” Their “reason and moral sense” 
must belong to a world entirely different from 
our own They have other means of “ know- 
ing ” than that which comes by reason and 


mtelJjgence The mystery to Maeterlmck lies 
in what he calls the “ spint of the hive ” 

As to that, let us take but one illustration — 
and let the illustration be the swarm, one of 
the strangest events in the life of the honey bee 
Maeterlinck calls it a “ heroic renouncement,” 
“ a great immolation to the exacting gods of 
the race,” a sacrifice of self for others It js 
the spirit of the hue that ordains the sirarm 
He says ‘ It is not like the special instinct 
that leaches the bird to construct its well planned 
nest, and then seek other skies when the day for 
migration comes, nor is it a kind of mechanical 
liabit of the race, or blind craving for life, tliat 
will fling the bees upon any wild hazard the 
moment an unforeseen event shall derange 
the accustomed order of phenomena ” On the 
contrary, the “ spirit of the hive " is masterful 
and IS obeyed as by “ an alert and quick-witted 
slave, who is able to derive advantage even from 
his master’s most dangerous orders ” 

The queen, the workers, the drones obey the 
* spint of the hive” as if governed by some 
great duty Ev ery thing is done not for the good 
of a particular individual but for the welfare of 
the race In a general way swarming may be 
described as a migration from a well peopled 
hive but naturalists tell us that “ it would be too 
simple to say that it is merely the outcome of 
overcrowding” It is a mystery 
Let us quote Maeterlinck's words, romantic, 
but accurate enough as a general description 
** It IS the Spirit of the hive that fixes the hour of 
the great annual saenfice to the genius of the race 
the honour that is of the sw^rm, when we find a 
whole people, who have attained the topmost 
pinnacle of prosperity and power, suddenly 
abandon to the generauon to come their wealth 
and ihcjr palaces, their Jiomes and the fruits of 
their labour, themselves content to encounter 
the hardships and penis of a new and distant 
country This act, be it conscious or not, un 
doubtedly passes the limits of human morality 
Its result Will sometimes be nun, but poverty 
always , and the thnee-happy city is scattered 
abroad in obedience to a law supenor to its own 
happiness \V'here has this law been decreed, 
wiuch, as we shall soon find, is by no means as 
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THE MARVELLOUS “SOCIAL” INSTINCT OF BEES 


Bees form a perfect social 
communit) , each indiNndual 
being complcteh subordinate 
to the mj-stenous** spmt of the 
hi\'e ” 'Fhe cluster of bees on 
the nght are gathered round the 
gates of the cit% , some of them 
are soldiers on guard readj to 
attack intruders, others are 
foragers of food There are also 
bees wniilating the hnc bj 
fanning the air w ith their wngs 
The “ swarm (below) has 
been figunti\el> described bj 
Maeterlinck as “ a great immo- 
lation to the exacting gods of the 
race ” !t is not known exactly 
why bees swarm 
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blind and inevitable as one might believe ? 
Where, m whai assembly, what council, what 
intellectual and moral sphere, does this spirit 
reside to whom all must submit, itself being 
vassal to an heroic duty, to an intelligence whose 
eyes are persistently fixed on the future ? ” * 
Maeterlinck says that 60,000 bees out of a 
population of some 80,000 that form the whole 
population will abandon the maternal city at 
the “ prescribed ” hour , meanwhile, in antici- 
pation, they have filled themselves with enough 
honey to last them for two or three davs 

“ They will not leave at a moment of despair , 
or desert, with sudden and wld resolve, a home 
laid waste by famine, disease, or war No , the 
exile has long been planned, and the favourable 
hour patiently awaited Were the hive poor, 
had It suffered from pillage or storm, had mis- 
fortune befallen the royal family, the bees would 
not forsake it They leave it only at a time 
when, after the arduous labours of the spring, 
the immense palace of wax has its 120,000 well- 
arranged cells overflowing with new honey ” 

The hive they have left remains m possession 
of that part of the population which will include 
the young queen bees, and “ the males from 
whose ranks the royal lover shall come, the very 
young bees that tend the brood cells, and some 
thousands of workers who continue to forage 
abroad, to guard the accumulated treasure and 
preserve the moral traditions of the hive ” 

Is Maeterlinck’s interpretation founded on 
any good grounds , is it abnegation “ complete 
and heroic,” is it sclf-sacnfice for the progress of 
the race , does it surpass the morality of human 
beings ? 

The sober minded naturalist will say all 
these assumptions are pure fancy, and that we 
cannot read into the drama of the bees that 
far reaching, purposeful, self sacrificing pnnciplc 


(hat marks the “ spirit of the hive ” which evokes 
Maeterlinck’s rhapsody Is it true that “ of all 
the inhabitants of this globe ” the honey bees 
"possess the highest degree of intellect after 
that of man ” ? 

He writes " The aim of Nature is manifestly 
the improvement of the race , but no less mani- 
fest IS her inability, or refusal, to obtain such 
improvement except at the cost of liberty, the 
rights and the happmess of the individual 
Where there is progress, it is the result only of 2 
more and more complete sacrifice of the in- 
dividual to the general interest Each one is 
compelled first of all to renounce his vices, 
which are acts of independence " 

We are not for a moment advocating Maeter 
linck’s views We may quarrel with his philo- 
sophy of instinct, or with Bergson’s, or with Lloyd 
Morgan’s, or any other naturalist philosopher, 
but they are entitled to their views, for they can 
be neither proved nor disproved Only they 
must not run counter to scientific knowledge A 
great deal of the story of the evolution of the bee 
can be traced and the steps that have led through 
many thousands of generations of solitary bees 
to the soaety of the beehive as we see it to day, 
with Its complexity and completeness, and its 
miracle of wonders 

There has been a gradual transition from 
solitary life to social life , if all the stages and 
the actual historical sequence between the 
highly evolved social life of the hne bees and 
the life of the solitary bee are not completely 
traceable, the actual fact does not seem to be in 
doubt The eTOlution of social life starting from 
completely solitary forms has gradually led to 
the complex social life, as we shall see in another 
chapter of this book 

We have recalled the social life of the bees, 
let us turn to the ants, and then to some intercsf- 
ing speculations on the properties of instinct in 
general 


TIelj/eo/ lie life by Maeterlinck 

(To l>e eonitnurj on page 261 ) 
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COMPAF?ATlVE SIZES OF MOLECULES 

A STARCH MOLECULE 


A DVE MOLECULE 


WAT Eft 
HVDROOEN MOLECULE 
ATOM 











p 
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CONTAINS AEOUT 25jOOO 
ATOMS, ONE OF THE 
LARGEST molecules KNOWN! 


IF AN OKANCE WfiAB fiNLAACEO ON THE SAME SCALE AS 
THS MOLECULES INIHE ABOVE ORAWINC .THEOHANOE WOULD 
PE LANCER THAN THE EARTH IN THE RRORORTION SHOWN 


Electrons or particles o£ electncicy con pose all atoms and atoms bu Id up molecules They are of course 
inMsbIe to the una ded human eye The varying number and nature of the atoms comprising a single molecule of 
substance determines its size Thus a molecule of starch as shoivn in the above comparatn e diagram conta ns 
2S 000 atoms while a molecule of vNater contains two atoms of hydrogen and one atom of oxygen 


unweise was that an infinite number of these 
atoms had been moving and mixing in an 
infinite space during an infinite time and had 
at last hit by chance on the particular combination 
which IS our universe 

This was too simple and superficial The 
idea of atoms was cast aside only to be advanced 
again m various ways It was the famous 
Manchester chemist John Dalton who restored 
It m the early jears of the nineteenth century 
He first definitely formulated the atomic theory 
as a scientific hypothesis The whole physical 
and chenrucal science of that century was now 
based upon the atom and it is quite a mistake 
to suppose that recent discoveries have discredited 
atomism ” An atom is the smallest particle 
a chemical element No one has ever seen 
Even the most powerful microscope 


cannot possibly show us particles of matter 
which are a million times smaller than the 
breadth of a hair for that is the size of atoms 
We can weigh them and measure them though 
they are invisible, and vve know that all matter 
IS composed of them It is a comparatively new 
discovery that atoms are not indivisible They 
consist themselves of still smaller particles as 
we shall see But the atoms exist all the same 
and vve may sull say that they are the bncks of 
which the material universe is built 

But if we had some magical glass by means of 
which vve could see into the structure of material 
things we should not see the atoms put evenly 
together as bricks are m a wall As a rule, 
two or more atoms first come together to form 
a larger particle which we call a molecule 
Single atoms do not as a rule, exist apart from 


I 




220 


OUTLINE or MODERN BELIEF 


must assume some prcJjminar) knowledge on 
the part of their readers 
Not one of the three subjects wc ha^c men- 
tioned can be said to be easj to full) under- 
stand But the essential points arc not difficult 
to grasp We propose, therefore, m this cliapter 
to begin at the beginning and proceed step bj 
step, and to be as simple as possible in our 
exposition Even when we come to the more 
abstruse part of our subject, anj reasonably 
intelhgent person can at least understand the 
significance of what he may not complctel) 
understand He can understand the results 
placed before him, even if he docs not full) 
understand the method by which the results 
are arrived at Mathematical reasoning must be 
left to the mathematicians 

“ Not so very long ago,’ sajs Sir J J 
Thomson, ‘ the atom was thought to be a 
terminus beyond which it is impossible from the 
nature of things to penetrate The atom was 
regarded as indivisible, impenetrable, eternal 
unaffected by heat, electricit), or any other 
principal agent The inside of the atom was 
regarded as a territory which the physicist could 
never enter” Well, we know now how wrong 
all that was The sanctuary of the atom has 
had Its door forced to reveal the electron and 
passing strange phenomena 

Preliminary 

But as we have, said, sve shall begin at the 
beginning of the story, and to da that we shall 
have to go back to about the year 1898 In a 
preliminary word let us go back even farther 
than that 

Most people have heard of the Oriental race 
which puzzled over the foundations of the 
universe and decided that it must be supported 
on the back of a giant elephant But the 
elephant ? They put it on the back of a mon 
strous tortoise, and there they let the matter end 
If every animal in nature had been called upon, 
they would have been no nearer a foundation 
Most ancient peoples, indeed made no effort to 
find a foundation The universe was a very 
compact htllc structure, mainly composed of the 
earth and the great canopj over the earth which 


jJicv caJfcd the skj Ihej left it, as a whole, 
floating in nothing And in this the ancients 
were wiser than the) knew Things do not 
fall down unless ihc) arc pulled down b) that 
m)stcnous force which wc call gravitation The 
earth, it is true, is pulled bj the sun, and would 
fill into It , but the earth escapes tins ficr) fate 
h) circulating at grot speed round the sun 
I lie stars pull each other, but the) meet this 
h) travelling rapidly in gigantic orbits let we 
do, in a new sense of the word, need foundations 
of the universe Our mind craves for some 
explanation of the matter out of which the 
universe is made For this explanation we turn 
to modem ph)sics and chemistr) Both these 
sciences stud), under different aspects, matter 
and cnerg) , and between them the) have put 
together a conception of the fundamental 
nature of things which marks an epoch m the 
histor) of human thought 

Old Notions 

More than two thousand )ear8 ago the first 
men of science, the Greeks of the cities of Asia 
Minor, speculated on the nature of matter 
Tiou can grind a piece of stone into dust lou 
can div ide a spoonful of water into as many drops 
as you like Apparently you can go on dividing 
as long as you have got apparatus fine enough 
for the work But there must be a limit these 
Greeks said, and so they supposed that all matter 
was ultimately composed of minute particles 
which were indivisible That is the meaning of 
the Greek word ‘atom ’ 

Like so many other ideas of these bnlhant 
early Greek thinkers, the atom was a sound 
conception We know to day that matter is 
composed of atoms But science was then so 
young that the way in which the Greeks applied 
the idea was not very profound A liquid or a 
gas, they said, consisted of round smooth atoms 
which would not cling together Then there 
were atoms with rough surfaces, ‘ hooky 
surfaces and these stuck together and formed 
solids The atoms of iron or marble, for 
instance, were so very hooky that once they got 
together, a strong man could not tear them apart 
The Greeks thought that the explanation of the 





IP AN OftANCt WtAe. tNLAAOtO ON IHeSAWe SCACE AS 
IMS MOtECULE* IHIHE ASOVE SEAWINC .TMEONANC4E WOUIO 
K t.A«OER THAN THE 6AATH «N TMB PN*0*K>NTI0N SHOWN 


Electrons or particles of electricity compose all atoms and atoms build up molecules They are of course 
inMs ble to Ac una ded human ej e The larymg number and nature of Ac atoms comprising a single molecule of 
substance detemunes ita s ze Thus a molecule of starch as shomi m Ae above comparative diagram contains 
25 oco atoms while a molecule of water contains two atoms of hjdrogen and one atom of o't)gen 


unnerse was that an infinite number of these 
atoms had been mot mg and nuMng m an 
infinite space dunng an infinite time and had 
at last hit by chance on the particular combination 
which IS our universe 

This was too simple and superficial The 
idea of atoms was cast aside, onl} to be advanced 
again in vanous vvajs It was the famous 
Manchester chemist, Jolm Dalton who restored 
it m the earlj jears of the nineteenth century 
He first definitelj formulated the atomic theory 
as a scientific hypothesis The whole phy'sical 
and chemical science of tliat century was now 
based upon the atom and it is quite a mistake 
to suppose that recent discov cnes hav e discredited 

atomism ’ An atom is tlie smallest panicle 
of a chemical clement No one has ever seen 
an atom Even Ae most powerful microscope 


cannot possibly show us particles of matter 
which arc a million times smaller than the 
breadth of a hair, for that is the si2e of atoms 
We can weigh them and measure them, Aough 
Aey are invisible, and we know that all matter 
IS composed of Aem It is a comparatively new 
discovery Aat atoms are not indivisible They 
consist Aemselves of sull smaller particles as 
we shall see But the atoms exist all the same 
and we may sull say Aat Aey are the bncks of 
which the matenal universe is built 

But if we had some magical glass by means of 
which we could see into Ae structure of material 
things, we should not see the atoms put evenly 
together, as bncks are in a wall As a rule 
two or more atoms first come together to fom! 
a huger particle which we call a ‘ molecule ’ 
Smglc atoms do not. as a rule, exist apart from 
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This molecular mo^ement can, m a measure, 
be made MSible It was noticed bj a micro 
scopist named Brown that in a solution containing 
\erj fine suspended particles, the particles were 
in constant mo%ement Under a powerful 
microscope these particles are seen to be \aolentlj 
agitated , they are each independent!) darting 
hither and thither somewhat like a lot of billiard 
balls on a billiard table, colliding and bounding 
about m all directions The reason for this has 
been worked out, and it is now known that these 
particles mo\e about because thej are being 
incessantly bombarded by the molecules of the 
liquid The molecules cannot, of course, be 
seen but the fact of their incessant mo\ement is 
re%ealed to the eje bj the behaMOur of the 
visible suspended particles This incessant 
movement in the world of molecules is called the 
Brownian mo\ement, and is a striking proof of 
the reahtj of molecular motions 

§2 

Introductor‘\ 

T he exploration of this wonder world of 
atoms and molecules b) the phjsicistsand 
chemists of to day is one of the most impressne 
triumphs of modem science The studj of 
ordinal) matter is not mfenor, cither in interest 
oraudacitj, to the work of the astronomer And 
there is the same foundation in both cases — 
manellous apparatus and trams of mathematical 
reasoning that would haie astonished Euclid or 
Archimedes Extraordinai) , therefore, as are 
some of the facts and figures we are now gomg 
to gi\e m connection with the minuteness of 
atoms and molecules, let us bear m mind that 
we owe them to the most solid and seiere 
processes of human thought 

the pnnciplc can in most cases be made 
so clear that the reader will not be asked to take 
much on trust It is, for instance a matter of 
common knowledge that gold is soft enough to 
be beaten into gold leaf It is a matter of 
common sense, one hopes, that if vou beat a 
measured cube of gold into a leaf siv inches 
square, the mathematician can tell the thickness 
of that leaf without measuring it As a matter 


of fact, a single gram of gold has been beaten 
into a leaf seientj fi\e inches square Now 
the mathematician can easily find that when a 
single gram of gold is beaten out to that size, 
the leaf must be ^sTooo of an inch thick, or about 
a thousand times thmner than the paper on 
which these words are printed, jet the leaf 
must be set eral molecules thick 

The finest gold leaf is, in fact, too thick for our 
purpose, and we turn inth a new interest to that 
toy of our boyhood, the soap bubble If jou 
carefully examine one of these delicate films of 
soapy water you notice certain dark spots or 
patches on them These are their thinnest 
parts, and bj two quite independent methods — 
one using elcctncitj and the other light — we 
ha\e found that at these spots the bubble is 
less than the three millionth of an inch thick I 
But the molecules in the film cLng together so 
firmly that they must be at least twentj or thirtj 
deep in the thinnest part A molecule, therefore, 
must be far less than the three nullionth of an 
inch thick 

It was found next that a film of oil on the 
surface of water ma} be e\en thinner than a 
soap bubble Professor Pemn, the great French 
authontj on atoms got films of oil down to the 
twentj file millionth of an inch in thickness! 
He poured a measured drop of oil upon water 
Then he found the exact limits of the area of 
the oiV sheet bj blowing upon the water a fine 
powder which spread to the edge of the film and 
clearlv outlined it The rest is safe and simple 
calculation, as in the case of the beaten gram of 
gold Now this film of oil was probablj at least 
two molecules deep, so a single molecule of oil 
maj be less than a fiftj millionth of an inch in 
diameter 

Innumerable methods haie been tned, and 
the result is alwajs the same A single gram of 
indigo, for instance, will colour a ton of water 
This obtiously means that the gram contains 
billions of molecules which spread through the 

water A grain of musk will scent a room— pour 

molecules into eiery part of it-for seieral 
jears, jet not lose one millionth of its ma's in a 
jear There are a hundred wavs of showing the 
mmuicness of the ultimate parucles of matter. 
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5,000,000,000 
collisions 

We ha\e used for comparison the speed of a 
rifle bullet, and in an earlier generation people 
^\ould have thought it impossible even to 
estimate this It 
IS, of course, 
easy We put 
two screens in 
the path of the 
bullet, one near 
the rifle and the 
other some dis- 
tance aw ay We 
connect them 
electrically and 
use a fine time 
recording ma- 
chine, and the 
bullet Itself re 
gisters the time 
It takes to travel 
from the first to 
the second 
screen 


Sensitive Instru 

ments 

Now this IS 
very simple and 
superficial work 
in comparison 
with the system 
of exact and 
minute measure- 
ments which the 
physicist and 
chemist use In 
one of his in- 
teresting works 
Mr Charles 
U Gibson gives 
a photograph of 


every second by detect a quantity of matter four million times 
smaller even than this , and the electroscope is a 
milbon times still more sensitive than the 
spectroscope There is a heat-measunng instru- 
ment, the bolometer, which makes the best 
thermometer 



[Cratnnr by U B But laan 

^^’EIGHING AIR 

Modem science owes much to the system of exact and imnuie 
measurement enabling thconcs to be proved and which involves the 
use of extremely sensitive instruments This balance is so deliMt^v 
adjusted t^t the V esscl on the left scale weighs more Vhen fSled^lh 
Jistmme'S""'*^“*‘^ *"‘*‘^*“ «>niparat.vely speaking a emd^ 


seem Early Vic 
torian it re 
cords the mill 
lonth of a degree 
of temperature 
It IS such intru 
ments, multi- 
plied by the 
score, w hich en 
able us to do 
the fine work re 
corded in these 
pages 

§3 

The Discov- 
ery OF X- 
Rays and 
Radium 

let us 


t«-o eNacllj equal pieces of paper in the opposite These nonders of ,1, , 

pans of a fine balance A single iiord has been sneatim. aho„. ^ 

written m pencil on one of these papers, and ^ ^ prelude to the more 
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\MiinoNNon sp\KK oi iiicnucin 
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exploration of the material universe opened with 
the disco\erj of radium in 1898 

In the discovery of radioactive elements, a 
new property of matter was discovered What 
followed on the discoser> of radium and of the 
X-raj-s we shall see presently That was the 
first step to the discover} that atoms are not 
" indivisible, impenetrable, eternal ” particles 
\\c still speak of the atom, but we must not tale 
the word now in its 
ongmal Greek mean 
ing (an “indivisible ' 
thing) The atoms arc 
not indivisible Thej 
can be broken up 
They arc composed of 
particles of clcctncit), 
what are now called 
electrons and protons 
But vve shall not 
anticipate our storv 
This discover) was 
thewcleomc rcalisition 
of 1 dream (hat had 
haunted the imagina 
lion of the nineteenth 
ccntiirv Chemists 
said thvt there were 
about ninctj diiTtrrnt 
kinds of atoms — differ- 
tni kinds of matter — 
but no nnewas satisfied 
with the multiplicit} 

Science IS aliiavs aim- 
ing at simplicitj and 
unit), and has now 
taken 1 ! mg step in 
the direction « f cx 
plaining the funilamcntal unilv of all matter Ilic 
c\ cmist was vmiblc tt>^ rcaV vip these elements 
into smictl ing simpler, so he railed their atoms 
inihvtsille “ in tlu* sense Hut one nun of 
scienvr after anotlier expressed the hope that 
t’ e»e wnull l^c discovered some fundanictital 
truttcrof whKhtl e van mm atoms were composed 
— o"? ’•J fu^i’Jtcr frvri t huft aH the 

Ttrrw j Trni cf r^aitrr h^e lerr r^4~eJ tr bjtU 
tp Pfojt SI p-cjted this at the vrn bcginr ng 


of the centuiy, when atoms were rediscovered 
by Dalton Father Secchi, the famous Jesuit 
astronomer, said that all the atoms were probably 
evdlvedfrom ether , and this was a very favoured 
spccuUuotv Sir WvUtatu Crookes tolked of 
** prothvi ” as the fundamental substance Others 
thought hydrogen was the stuff out of which all 
the other atoms were composed 

The work which finally resulted in the dis- 
cov ery of radium began 
with some beautiful 
experiments of Pro 
fessor (later Sir 
\\illiam) Crookes in 
the ’eighties 

It had been noticed 
in 1869 tliat a strange 
colounng was caused 
whenan electnc charge 
was sent (lirougli a 
vacuum tube — the 
walls of the glass tube 
began to glow with 
a greenrth phospho 
rcsccncc A vacuum 
tube IS one from which 
ncarl) all the air has 
been pumped although 
wc can never com 
pletcl) empt) the tube 
Crookes used such in- 
genious methods tliat 
he reduced the pas in 
his tubes until it was 
twenty million times 
thinner than llm atmo 
sphere He then lent 
an electric discharge 
thnmgh, and got very remarkable results llic 
negative pole of the electnc current (the 
catliodc ’ ) yore off rays t hch faintly lit the 
r>ole<vlet of the thn gas sn the luU, and caused a 
prettv fluorescence on the glass walls of the tube 
WTiat were these rays ' Crookes at first thought 
Ihev coresponded to a * new or fojrth slate of 
matter* Hitherto wc had onU been familiar 
wi hrraiteTinlhcthrrccond uonsof solid, liquid, 
and riwus nj, were something new ’ 





trAolo y A ivonr 


MR WILLI \M CROOKES 
He iliscovrml without knowing it the rays to which 
Rtinicen aficrw'xrUt cate his name Ills t>eautiful 
espcnnicnts wih electnc chacRr* *ent through vacuum 
tul>«ratc»! thewa) for theJ scoveryof electrons He 
<IrsCnl>r\! tlte new plenomena a* a fourth state of 
matter > iKrras he was aciuall} obseninc the fl sht nf 
electrons 



IHL RAINBOW 


The beimiful colours of the runhotv are produced b% th- rcfleciton . 

drops Rainbows are consequentR seen on the oonosite «i>U nf <1. u refraction of the sun s ra\s l>\ the rain 

TO.nbow formsasrnaller arc and appears Jotter m the sks bu/SL oF ,K “ heaters the 

ordmar, tamW .he red ouB.de and ihe nolet .na.de .t ihm .al doSbU ra?;bmv“,r‘” 

one are ret ersed rolou-s in the outer 
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of the same nature as ordinarj light, but of 
enormously shorter wave-length X-rays can 
now be produced m the laboratory and hate 
proted of great \aluc m many directions, as all 
the world knows, but that we need not discuss at 
this point Let 'us see what folloued Rontgea's 
remarkable discovery. 

While the world wondered at these marveU, 
physicists were eagerly following up the new clue 
to the mystery of matter which v^-as exercising 
the mind of Crookes and other investigators 
In 1896 Becquerel brought us to the threshold of 
the great discovery 

Certain substances are phosphorescent — they 
became luminous after they have been exposed 
to sunlight for some time, and Becquerel was 
trying to find if any of these substances give nsc 
to X-rays One day he chose a salt of the metal 
uranium He was going to see if, after exposing 
It to sunlight, he could photograph a cross with 
rt through an opaque substance He wrapped 
It up and laid it aside, to wait for the sun, but 
he found the uranium salt did not wait for the 
sun Some strong radiation from H went 
through the opaque covering and made an im- 
pression of the cross upon the plate underneath 
Light or darkness was immaterial The mysten 
oua rays streamed night and day from the salt 

This was something new Here was a 
substance which appeared to be produemg 
X-rays , the rays emitted by uranium would 
penetrate the same opaque substances as the 
X-rays discovered by Rontgen 

Discovery of Radium 

Now, at the same time as many other mvesti- 
gatore, Professor Cune and his Polish wife took 
up the search They decided to find out 
whether the emission came from the vrantvm 
Itself or from something associated mth st, and 
for this purpose they made a chemical analysis 
of great quantities of minerals They found a 
certain kind of pitchblende which wus very 
" active,” and they analysed tons of it, con- 
centraung always on the radiant clement in it 
After a time, as they successively worked out the 
non-radiant matter, the stuff began to glmv In 
the end they extracted from eight tons of pitch- 


blende about half a tcaspoonful of something 
that teas a milltort times more radiant than uranium 
There was only one name for it— Radium 
That was the starting-point of the new dev elop 
ment of phjsics about which we have now to 
speak rromcvcrylaborafor) m the world came 
a cry for radium salts (as pure radium was too 
precious), and hundreds of bnlbant workers 
fastened on the new element The inquiry was 
broadened, and, as year followed year, one 
substance after another was found to possess 
the power of emitting rays, that is, to be radio 
active \Vc know to-day that there are several 
ndioactive substances, which, as we shall see, 
means that their atoms break up into smaller and 
amaxingly energetie particles This discovery vvas 
destined to bring about a complete change m 
ideas m manifold directions 

S4 

The Discovery or the Electron and 
HOW IT Effected a Revolution in 
Ideas 

W HAT the discovery of radium implied was 
only gradually realised Radium captivated 
the imagmauon of the world , it was a boon to 
medicine, but to the man of science it was at 
first a most puzrling and most attractive pheno- 
menon It vvas felt that some great secret of 
nature was dimly unveiled in its wonderful 
manifestations, and there now concentrated upon 
It tls gifted a body of men — conspicuous amongst 
them Sir / J Thomson, Sir Ernest Rutherford 
(now Lord Rutherford), Sir W Ramsay, and 
Professor Soddy — as any age could boast, with an 
apparatus of research as far beyond that of any 
other age as the Aquitania is beyond a Roman 
galley Within five years the secret was fairly 
mastered Not only were all kinds of matter 
reduced to a common basis, but the forces of the 
umverse were brought into a unity and under- 
stood as they had never been understood before 

The Electron 

Physiasts did not uke long to discover that 
the radiation from radium vvas very like the 
radiation in a Crookes tube It was quickly 
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WONDERFUL X-RAY PHOTOGRAPHS TELL THEIR OWN STORY 



Each one of these 
remarkable photo 
graphs tells a different 
story illustrating the 
praeUeol talae of 
X rays The foot on 
the left ts that of a 
sufferer from ill fit 
ting bools uho refused 
to accept a nete pair 
imtil he had actually 
seen from the A ray 
photograph that the 
boot did not cramp 
hts foot 

On the Tight is 
shotcn a soldiers leg 
icitk needles tiorktng 
their tiay through the 
flesh Thesoldierhad 
been wounded in the 
hip by an exploding 
si ell and portions of 
hts housewife ' were 
forced mto his body 
The needles passed 
from hu thigh to his 
calf and ultimately 
emerged from hts foot 
But before that their 
presence was located 
by X ray pholo~ 
graphy 
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if a magnet is brought near them. And this 
fact led to a further disco\ery : to one of those 
sensational estimates ^\hich the general public is 
apt to behe\e to be founded on the most abstruse 
speculations. The physicist set up a little 
chemical screen for the Beta rays (electrons) to 
hit, and he so arranged his tube that only a 
narrow sheaf of the rays poured on to the screen. 
He then drew this sheaf of rays out of its course 
with a magnet, and he accurately measured the 
shift of the luminous spot on the screen where the 
rays impinged on it. But when he knows the 
exact intensity of his magnetic field — which he 
can control as lie likes — and the amount of 
deviation it causes and the mass of the moving 
particles, he can tell the speed of the moving 


particles which he thus diverts. These particles 
xvere being hurled out of the atoms of radium at a 
speed which, in good conditions, reached nearly 
the velocity of light, i.e. nearly 186,000 miles a 
second. 

Experiments 

Their speed has, of course, been confirmed 
by numbers of experiments ; and another series 
of experiments enabled physicists to determine 
the size of the particles. Only one of these need 
be described, to give the reader an idea how men 
of science arrive at their more startling results. 

Fog, as most people know, is thick in our 
great cities because the %vflter-vapour gathers on 
the particles of dust and smoke that are in the 


MAKING THE INVISIBLE 
VISIBLE 



the 

» (®^^ctTons),and 
me Lramma ’’ rav« 
Thjs dluslratjon shows 
how these ra>s are 
made wsible and their 
character determined. 

The instrument ,n 
the top right-hand 

comer is called a Spm. 

har„„pe ThroiS, 
lh« observer secs 
on screen of 2,n- 

K.XdfLSi'thaf 



The lower picture represents what is seen through i^' .u '^'th the screen. 

all directions . those that fall on the screen make it glow with of j^ht tadium ra>-5 are shooting 
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atmosphere This fact was used as the basis of 
some beautiful expenments Artificial fogs were 
created in little glass tubes by introducing dust, 
in various proportions, for supersaturated vapour 
to gather on In the end it was possible to cause 
tiny drops of rain, each with a particle of dust at 
Its core, to fall upon a silver mirror and be 
counted It was a method of counting the quite 
invisible particles of dust in the tube , and the 
method was now successfully applied to the new 
rays Yet another method was to direct a 
slender stream of the particles upon a chermcal 
screen The screen glowed under the cannonade 
of particles, and a powerful lens resoUed the 
glow into distinct sparks, which could be counted 
In short, a senes of the most remarkable and 
beautiful experiments, checked m all the great 
laboratones of the world, settled the nature of 
these so called rays They were streams of 
particles more than a thousand times smaller 
than the smallest known atom The mass of 
each particle is, according to the latest and finest 
measurements, of that of an atom of 
hydrogen The physicist has not been able to 
find any character except electncity m them, and 
the name “ electrons '* was general^ adopted 
These electrons arc the key to half the mj-stenes 
of matter Electrons in rapid motion, as we shall 
see, explain what we. mean by an “ clcctnc 
current,” not so long ago regarded as one of the 
most mjstenous manifestations in nature 

§5 

Tun Nn\ Vie\\ or ISFatter 

T here is general agreement amongst all 
aiithontics upon the conclusions winch 
wv haw so far p»>cn NSe know that the atoms 
of matter are comtantlj — either spontaneous!) 
or under stimulation — giving ofT electrons, ami 
they ll ereforc contain electrons Tims we have 
now complete proof of the indq'cndcnt existence 
t>f atoms and also of elcrtroni 

When however, the ph)-siast tncs to tell us 
Aor* electrons compose atoms, 1 c is on less 
certain ground Talc tie letter ” o ” as »t is 
primes! on tins page In a little lull’e of 
hjdrogen gai no larger ll-m that Irtlrr there are 


bttttons of atoms , and they are not packed 
together, but are circulating as freelj as dancers 
in a ball room We are asking the physiasl to 
take one of these minute atoms and tell us how 
the still smaller electrons are arranged in it 
Extraordinary as it may seem, mathematical 
ph)rsicist$ to day are able to give us some kind 
of notion about that Before we come to that 
subject, however, let us say a word about the 
different kinds of atoms 
A brilliant young man of science who was 
killed in the war, Air Afoseley, some years ago 
showed that when the atoms of different sub- 
stances are arranged in order of their weight, 
they are also arranged in the order of tnereanng 
complextty of structure That is to say, the 
heavier the atom the more electrons it contains 
Thcreis a gradual building up of atoms containing 
more and more electrons from the lightest atom 
to the heaviest Here it is enough to say that 
when we take element after element, from the 
lightest (hydrogen) to the heaviest (uranium) 
we find a strangely regular relation between 
them If hydrogen were represented by the 
figure one, helium by two, lithium three, and so 
on up to uranium, then uranium should have 
the figure ninety two This made it probable 
that there arc in nature ninety two elements, 
although they had not all been then discovered, 
and that the number Air Moseley found is the 
number of circulating electrons in the atom of 
each element, that is to saj, the number is 
arranged in order of the atomic numbers of the 
V anous elements 

Every atom of matter, of whatever kind 
throughout the whole universe, is built up of 
electrons in conjunction with a nucleus From 
the •mallest atom of all — the atom of hydrogen— 
which consists of one electron rotating round a 
positively charged nucleus (proton), to a tieavy 
complicated atom, such os the atom of gold, 
constituted of many electrons and a complex 
nucleus, tre hare on/\ to da r-iiA poutire and 
pt^attre umrt of eiertneit} All matter, therefore, 

IS nothing lut a tiunifcstiuon of electricity 

Before proceeding farther vtjth t/x study of 
lie atom the reader should haie a clear under- 
slinJingofwKjt radioactaity means Aswehare 



MODERN SCIENCE 


235 



DromTit by^ B Fob wan] IPbolo C T F Wiiton 

TRACKS OF ATOMS 

Representation of the tracks of helium atoms being shot out of 
Radium The particles travel in a stra ghf path until they encounter 
other atoms (Left) An ejected particle being deflected at A and B 
respectively (Right) Straight tracks of particles Helium atoms re 
leased from Radium may pass through hundreds of thousands of 
atoms of all sorts 


said, any element that gives off rays 
IS a radioactive substance Radio 
active substances possess the pro- 
perty of spontaneously emitting 
radiations The name “ radium,” 
as we said, was given by Mme 
Cune to a substance which she 
discovered possessing great activity 
m emitting these rays , other sub- 
stances have similar radioactive pro 
perties The element radium gives 
off three different kinds of rays — • 
one of them, as we have seen, being 
the ‘ Beta rays,” which are now 
known as electrons, and which we 
have been discussing 

In radioactive elements, such as 
uranium, for example the element 
IS breaking down as it emits these 
rays, m what we call radioactivity 
we have a manifestation of the 
spontaneous change of elements 
What IS really taking place )S a 
transmutation of one element into 
another, from a heavier to a lighter 




TRAISSIORMATION OF ELEMENTS THROUGH RADIOACTit m 
PfogTcsiive chart illustrating the spontaneouj change of elcmenta broucht about hv .1,- ^ . e 

rad oacuve substance* An atom of uranium by ejecting an alpha part cle Wcomes disintegration of 

proct.1 or ojmms Btu .nd Gamm. n,, bocomo. mdram FoDoumS tho chart it »dl K?" ,i,\ " j 
ihrouRh further disintegrating stages unul it becomes tnasfonncd into Jead ^ radium passes 

there is los* of atomic weight Uranium begins with an atom c weight of -«8 “ «{anent changes 

an atomic weight of 206 There » a great d fferent* m tJ« tune taken 

Fhus uranium takes 5 000 000 000 >-eats to reach the same 'Ute tSt rid?u!rA\2ch*^"ln 
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The element uranium spontaneous!} becomes 
radium, and radium passes through a number 
of other stages until it, in turn, becomes lead 
Each descending element is of lighter atomic 
weight than its predecessor TJie changing 
process is in some cases a ^er} slow one and 
m other cases is exceeduigl} rapid It maj be 
that all matter is radioactne or can be made so 


ton his said, should be kept to express the nc« 
liens of the unnerse effected b} Einstein’s 
theory of relativit} and the quantum theor) 
"These arc not mercl} new discoienes as 
to the content of the world, the} ininhe 
changes in our mode of thought about 
the world " Still the theor} of the electronic 
constitution of matter is re^ofutionar} enough 


T O continue this 
short recapitula- 
tion So far we haie 
been led to think of 
the constitution of all 
matter as wholly elec 
tncal There seems to 
be no room for doubt 
about that The old 
notion of the indnnsible, 
indestructible atoms of 
matter is dead Ei eiy 
one of the ninety n\o 
atoms that make up 
every kind of matter is 
composed of units of 
electncitj — electrons 
and protons arranging 
themseUes in definite 
combinations This is 
true of the stars in 









M e used to concen e 
the ph}sical universe 
in terms of solid 
matter, and so it 
to our senses, but the 
picture we haie now 
IS this solid matter 
dissolved "into tin} 
specks floating in the 
V Old,” tmy specks that 
w e call atoms, too small 
for tJie human c} e 
to see And strange 
to say an atom is 
chiefly empty space, 
as we shall see pre- 
sent!} It follows that 
any piece of rnatter, 
since It IS composed 
of atotn&, is also 
chief!} empt} space 
This IS an astonish 
mg revelation , wc are 
to imagine the void 
within the atom re- 


combinations This IS j j THOMSON**" ^ ** '^*'*'* mg revelation, wc are 

true of the stars in founded a rpsearchJabenitoo at Cambndge and to imagmc the void 

their courses, as it is earned out there many epoch making investigations on within the atom re- 
irue of the man and his the conduction of electncio through thus prepat lativcl} great as 

iruc ui iiic »i> jiiu actual proof of the existence of , , f 

motor car, the bee and electnea] particles by espenmental as apart from the void of inter- 
the no»er, the fish and math'-"™' method. spjje If the 

the ocean, the bird and the air All matter is actual protons and electrons that compose a 
reduablc to atoms, and all atoms to positive and man’s bod} could conceivabi) be compressed 
negative electnc charges Matter is woM/ng duf together they would amount to a scarce!} visible 
electncit} speck But let us proceed 

ricctrons arc all alike, wherever the} come 


from or tihcrever we find them, so are protons g ^ 

the one a unit of negative clectncitj, the other a 

unit of positive cicctriat) That, then, is what T TOW are we to picture an atom, since it 
an atom is That vvas the beginning of the w a thing that cannot be seen bj the 

' new phvsics '• The discover) has been called human c}c, far less the electrons that 
a rev olution in our ideas of the unn erse , although constitute it > It w as Sir Ernest Rutherford w ho 
the vv Ofd rev olution, m that connection. Edding- first pictured the proton as a nucleus of the atom 
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round which the electron revoKed at incredible 
speed The atom, m fact, was pictured as a sort 
of miniature solar system This picture is still 
used, but it has been modified somewhat We 
need not bother about that at present At the 
centre of this miniature solar sjstem we are to 
imagine a nucleus or “ sun,” which is called a 
proton — a speck of positive electnaty , this 
nucleus may consist of several protons , that 
depends on what kind of atom it is Round 
the nucleus, and corresponding to the planets, 
a number of re\ohing electrons, unit negative 
electric charges, just sufficient to balance the 
posifii’C charge of the nucleus and make the 
atom, as a whole, electrically neutral The 
lightest and simplest element known is hydrogen , 
It has one proton and one electron m re\olution 
round it In helium two electrons revolve round 
a nucleus, which has four times the weight of the 
hydrogen nucleus , and so on m a rising scale , 
calcium, for example, has twenty revolving 
electrons m its atom, and uranium ninety two 
That then, is the model picture of an atom, 
the little “ solid " atom as we used to think of it 
We have recently heard a good deal about the 
successful feat of *' splitting " the atom — ^what 
does that mean ? It means that to break dottn 
or disintegrate ait atom ts simply to destroy us 
electrical balance, tn other tiords to resohe it into 
Its electric constituent parts 

The cNpcnments conducted by Sir Ernest 
Rutherford in bombarding the nuclei or cores of 
the atoms of an clement are among the most 
brilliant m the history of the search of the 
electron For the purpose of bombardment he 
used \!pha particles Sir Oliver Lodge has de 
Scribed Rutherford’s work in the following words 
* The nuclei could not be shattered, or got 
at m any way, by anj such trivialities as high 
temperature, extreme cold, enormous pressures, 
chemical explosions, or anj thing of that kind 
They were far bejond the reach of these tnfling 
perturbations But the projectiles fired off by 
radium at a speed of several thousand miles 
a second were not so insignificant And Ruther- 
ford arranged to bombard the nucleus of any 
desired atom b> means of these projectiles The 
nuclei were targets excessively difficult to hit, 


because they were so ultra minute , and 
thousands of shots might go by them without 
achieving anything But then, hundreds of 
thousands of shots were available, any number, 
m fact , so that sooner or later there was bound 
to be a hit Briefly, the nucleus broke up and 
hydrogen flew out ” • This is one of the most 
remarkable experiments ever made by man 

We are told that ” the atom is as porous as the 
Solar System ” That is an astonishing thing 
The tiny atom, with its circulating electrons, 
has plenty of space in it There is plenty of 
room for the electrons to move , relatively 
speaking, the atom is as parous as the solar 
system A miniature solar system, we called it , 
like the stellar universe, it has its empty spaces, 
and unbelievable though it may seem, we are to 
imagine void spaces m the atom relatively as 
vast as those that he between the planets and the 
sun 

But, It may be asked, if atoms are so infinitely 
small as to be unobservable by the ultra- 
microscope, how can the even smaller electrons 
be detected as they are shot out of the atom as 
in the experiment of Sir Ernest Rutherford ’ 
The description of how electrons are detected, 
given in another connection on page 239 indi- 
cates the answer to this question The physicist 
IS dealing with things that are not visible to the 
eye, except in certain phenomena that can be 
experimentally observed The major part of 
what goes on inside the atom is based on mathe- 
matical reasoning, but not altogether, as we 
shall see 


The Quantum Theory 

T ET us return to the story of the eleetroo 
end ueeome uou to one of the most d.ffi 
^kproblems ph;s.cs_the Quantum Theo^ 
Tkc deve opmenut relatmg to ,he electron Z 
he quantum theori belong, approximately m 
the last doren jears The quontnm theory h ! 

b^™o„eofthemos.rmportant,heo:rm 
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AMAZING PHOTOGRAPHS PROVE THE REAL EXISTENCE 
OF ELECTRONS 


ExpervntnU have long been made mth a item to 
obtaining concrete evidence of the extUence of eleclncal 
particles far toominute to bedetected even by a microscope 
Sir j 3 Thomson teas one of the first to determine the 
nature of an electrical charge by purely experimental 
methods He succeeded in shomng that electrical particles 
leave a track teken they pass through clouds of gas under 
certain conditions More recently, C T R tlilson 
perfected tins method and actually succeeded in photo 
graphing the tracks of Alpha and Beta particles Hedtd 
tha by passing an electne current through a chamber 
containing aater-vapour in a certain state of condensa 
tion and which he cooled and illuminated simultaneously, 
thus retaining a picture of the momentary state of the air 
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Fig I 

Fig I shows the collision of an electron with a n icleus 
of an atom and other electrons The chances of a head on 
collision between an electron and a nucleus are very small 
indeed so that this picture represents a rare aecsdent in 
the world of the atom The while lines are not of 
course the actual electrons but the impression of their 
rapid passage through droplets of water jiat dense enough 
to make them visible It w impossible to conceive the rate 
at xchtch electrons travel their velocity has been maths 
maUealty computed to be almost that of light 1 e nearly 
186 000 miles a second 


Fig 2 —A beautiful photograph showing a fragment 
of radium shooting out Alpha rays m all directions 
Willun the Wilson Cloud Chamber The Alpha rays given 
off by such metals as radium and uranium are atoms of 
lelittm gas or rather the nuclei of such atoms, shot out 
at the rate of 1 2 000 miles per second 

Fig 3 — Track of a narrow beam of X rays (entering 
from thenghl haiidsideof the picture) passing through air 
and hberaUng electrons from atoms The X rays them 
selves are not visible the tortuous path are of electrons 
which the \ rays have shot out of some of the atoms they 
/are enroll? fererf 


Fig 2 


Figs I and 3 reproduced 
by courtesy of Lord Rulher 
ford, and \tr C T R 
n ilson Ftg 2 reproduced 
by courtesy of Messrs G 
BAl Sons Ltd and 
Mr C T R lUlson 



Fig 3 
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A REMARKABLE PHOTOGRAPH OF LIGHTM^G 

The phenomenon of 1 ghtmng s due to the contact of doudahi»KWr.K ~.j 

electrons from a h ghly charged cloud to the earth which n^ be electrons or to a d scha' 

ons 3 oc cons aered as an immense . 
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tion are djscoaunuous Each individual atom 
emits or absorbs energy jerkily The stead) 
radiation we perceive is due to the combined 
effects of immense numbers of atoms 

■\Ve ha%e previously said that radiation is a 
generalised name for light, and all light js 
measurable by wave lengths If we pursued 
this subject of the quantum theory into its 
still higher reaches \\e should sec how it has 
complicated the question of the nature of light 
It IS not a new theory of light, and is in conflict 
with the old established view, which held that 
light was a continuous vibration that is the 
wav e theory The new view su^ested now is 
that light 13 made up of “ atoms ” or tiny packets, 
or" quanta,” of energy Andthequantum theory 
and the wave theory appear to be in contra- 
diction Light appears to be both a stream of 
particles and a tram of waves The "wave” 
may partake of the nature of a particle Indeed, 
the word “ wavicle ” has been invented Light 
may havea dual nature or structure It behaves 
as if It was both particles and waves The old 
wave theory explained the propagation of light, 
but there are recently discovered phenomena that 
the wav e theor) does not explain The quantum 
theor), we arc told, explains these important 
phenomena, but the quantum theorj does not ex- 
plain the phenomena the old wav e theory explains 

The conflict of opinion thus raised between the 
corpuscular theor) of light and the wave theory 
has not been resolved 

In this connection we may quote a passage 
from Eddington "Light, we wiU sa), is an 


entity with the wave property of spreading out 
to fill the largest object-glass and with all the 
well known properties of diffraction and inter- 
ference; Simultaneously it is an entitj with the 
corpuscular or bullet property of expending its 
whole energy on one lery small target We can 
scarcely descnbe such an entity as a wave or as a 
particle ; perhaps, as a compromise, we had 
better call it a ‘wavicle’” Conceivabl) 
electmas may be both particfes ane/ iraies, 
according to the operations involved m the waj 
they are observed 

The electron may have a dual structure, as 
light is supposed by some physicists to have a 
dual structure The electron travels accom- 
panied by a tram of waves, and vibrating in 
consonance with the waves In some respects 
It looks as if It were a sort of wav e-s) stem 

The "quantum” of light shot out by an 
atom — say an atom in a distant star — also has 
this cunoua combination of properties It can 
be proved, by an examiDation of star images in a 
telescope, that a single quantum must be large 
enough to spread ever the entire Jens of the 
telescope It must also, as other expenments 
show, be small enough to enter an atom These 
paradoxical facts have suggested the apparent!) 
wild idea that the quantum does not, properly 
speaking, belong to space and time as we know 
them Modem science seems to be on the verge 
of some great revelation of which we have 
obtained, hitherto, only the most perplexing 
glimpses Let us see 

(To be continued on pa^e 285 ) 
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THE RELIGION OF ANCIENT GR'EEC^—{ConU7iued) 


I 



TI ttlout tihat tee eall Ottr debt to Greece tee should 
I aie neither our rel gton nor o it pfnlosoply nor oir science 
jtor oar Uterat ire {Dr Jnge ) 

Platonism ts still a hung i fl tence Tl e philosophy of 
Plato in Its I nportant beanng on religious belief mil be 
f^ly rsf-toined in tl ts tiork 

§ I 

T he gods of tradition had been dethroned , 
they arc no longer gods in whom any 
one believes as a hard fact In the great 
funeral speech of Pencles there is not, as Gilbert 


Murray remarks, anj mention ot the name ot 
a single god Mythology begins to be replaced 
by allegories In the beginning Zeus "tvith 
the hghtmng m his hand’ ^vas the great 
Sky god, the highest god , Apollo, ' nhose 
beams were golden arrow's,” the Sun god , 
Athena a warrior goddess, protecting her own 
city of Athens , and so with other gods con- 
trolling special realms We must not think of 
allegory, says Professor Murray , as a late post 
classical phenomenon in Greece It goes back 
10 the sixth century B c or farther back than 
that Here again is a difficult study to be 
pursued m the uorks of the specialists, ne are 
merely trying to convey a general impression Sir 
Gilbert says the Olympians “have two special 
regions which they have made their own 
mythology and allegory The mythology drops 
for the most part very clearly out of practical 
religion The myths survive chiefly as 
material for literature, the shapes of the gods 
themselves chiefly as matenal for art They are 
both of them objects not of belief*, but of imagma 
tion the more highly educated mind of 

Greece emerged from a particular, local, tnbal 
conception of religion, the old denationalised 
Olympians were ready to receive her ’’ 

By the fourth century bc the average 
Athenian must have recognised what philo- 
sophers had recognised long before, that a 
religion, to be true, must be universal and not the 
* 4 } 
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DEVELOPMENT OF RELIGIOUS THOUGHT 


245 


Just as the early tribal god Yah^\eh of the 
Hebre\\’s de\ eloped into the one and only God, 
so, analogouslj, developed the religious ideas of 
the educated Greek into an exalted vision 
The analogy may stand, e\en if monotheistic 
ideas came to Greece rather through the abstrac- 
tions of philosophy 

It IS Plato who interprets Socrates, for Socrates 
newr wrote anj thing It may be that to day 
some advanced modem theologians who hold 
new and disturbing views about traditional 
Christianity are very guarded in putting them 
before a popular audience for fear of being mis- 
understood So it was of old The doctrines of 
Socrates had an effect on undisciplined and 
unprincipled minds of his day They found a 
licence for an unworthy freedom He had a 
genius for destructive criticism There are 
wnters who hold that Socrates was not unjustly 
condemned by lus accusers (a majority of sixty 
found him guilty) From the point of view 
that his propaganda was doing little good in 
the Athenian state, Bury says “ they were 
perfectly right , his spirit and the ideas that 
he made current were an insidious menace to 
the cohesion of the social fabric, in which 
there was not 3 stone or joint that he did not 
question In other words, he ivas the active 
apostle of individualism, which led in its further 
de\elopment to the subversion of that local 
patnotism which had inspired the cities of Greece 
m her dajs of greatness” In Socrates’ day, 
as m St Paul’s day, and as in our own daj, 
some things may be lawful but not expedient 
But Socrates felt that he was fulfilling a re- 
ligious aocation, convinced that only bj rnteJ- 
Icctual labour can a wsion of truth be attained 
No greater e\il can befall a man than to do 
wrong, goodness is knowledge, the sure 
foundaUon of conduct is the knowledge of the 
pnnaple of goodness in itself and in its appli- 
cation Socrates has been called the first 
champion of the supremacj of the intellect 
as a court from which there is no appeal, but he 
was no irresponsible hnd of rebel, there was 
one authontj he acknowledged and to that he 
held whatcNcr the consequences He set forth a 
ttandard of truth ; we haie the Socratic method 
*7 


for arriving at truth and detectmg the causes 
of error He did not write, he did not preach, 
he only discussed The burden of his philo- 
sophy is — the good IS the useful, virtue is 
happiness , virtue is the knowledge of right 
living , the only possible virtue is true know- 
ledge * “ His death set a seal upon his life,” a 
martyr to truth-seeking 


§2 

Plato and Aristotle 


A s we have said, we shall hold over for dis- 
cussion in more detail the doctrmes of Plato 
and the work of Aristotle Meantime, as we all 
know, both arc landmarks in world-history and 
the world of thought We are merely indicating 
here the spirit of the age On this point Mr 
H G Wells sums up Plato thus ” So far 
mankind has been living by tradition under the 
fear of the gods Here is a man who says 
boldly to our race, and as if it were a quite 
reasonable and natural thing to say, ' Take 
hold of jour lives Most of those things that 
distress you, you can avoid , most of those things 
that dominate you, you can overthrow You 
can do as you will with them ’ ” 


Like bocrates, the philosophy of Plato is 
alwajs a “ way of life ” He was the first great 
idealist The knowledge he sought was that 
knowledge which would reveal the ultimate truth 
of the umversc as ideal goodness We shall 
see what his doctrine of Ideas means when we 
come to that subject later on It has been 
said that ” if a man’s life can be valued by 
what be thinks and what he lives for, Plato must 
rank among the saints of human history ” It 
was Nietzsche who spoke of Plato’s ideals as 
’ Christianity before Chnst ” And it ,s Bur> 

detoa of Theism sie kooss of, and .t .s based 
entirely on his doctnne of soul as the self-moved 
mo\er 

Artstotle’s was perhaps the greatest bram of the 
whole tvorld He was the first to realise the 
necesstt) of ordered knowledge h.s whit f 
was devoted to gadvertog fafj m 1 r “ 

and ordenog of knowledge can “ Z 
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TVie Panhtnon the foek oC the A<ro?eht t» t!\e graceful brJntMk of Aihett' Tht» 

vonderful pagsn temple has serted m its time as a Christian church . pn>en hast ascended from >t to £<Mi to 
Allah, and to Christ The Flgm Marl tea in the Dntish Museum were brought from the Parthenon 




As p ctured bv S r Freder ck Le ghtan One of the most beautiful of Greek myths The myth of Demeter 
and Pcrsepbone ns acted as a sacred drama n the myster es of Eleusis The tivin goddesses t\cre personifica 
t ons of the fru tfulness of the earth and symbolised also the mystery of death and the hope of a bl ssful immor 
tally (Seepage $1) 


WONDERFUL GREEK SCULPTURE 
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It IS not like the Persian imasion written large 
on the face of history, threatened Greece with 
a no less terrible danger This danger lay m 
the dissemination of a netv religion, which, if 
It had gained the upper hand, as at one time it 
seemed likely to do, would ha\e pressed with as 
dead and stifling a weight upon Greece as any 
oriental superstition Spiritually the Greeks 
might ha^e been annexed to tlie peoples of the 
orient ” 


The Orphic Religion 


Among the educated there was a new mental 
outlook, old time primitive beliefs were dis 
soKing,ane\\ intellectual life was stirring The 
religious mythology of tradition, originated by the 
epic bards was about to be transformed into a 
philosophy with ethical ideals behind it a 
reinterpretation which we might compare with 
the present day modernist s reinterpretation of 
some aspects of the traditional Christian religion 
Men’s minds were turning to questions about the 
meaning of life, the existence after death what 
really lay behind the world of shades, * a desire 
for personal contact w ith the supernatural ’ 
Somewhat in this way, then, we see in the 
sixth century bc what are called the mystery 
religions coming into being The Orphic 
religion had a deep influence not only with the 
thinkers of Greece but a firm hold on the people 
at large There is no need for us to trace the 
origin and propagation of this new religion which 
was issociated with the worship of the god 
Diomsus The Orphic religion took its name 
from Orpheus who, according to some wnters, 
was supposed to ha\e been born m Thrace,* 
soothsayers and wandering teachers travelled 
throughout all Greece and their mysterious 
teachings e%entuated in the formation of Orphic 


• The wntcr of the article on Orpheus in the 
BnQehperdia Bntanmea writes Orpheus TTw 
legendary founder of the cult known as Orphisra The 
den\'ation of the name is uncertain possibly from the 
same root word signif>ang darkness What onginal 
figure human or diMne lies behind the legend is 
unknown it seems possible howe\er that Orpheus is 
the name or title of Thraco-Phrj gian priest kings who 
ma) ha\e been regarded as incarnating the god 
Dion>-su5 or some sinular deitj and were perhaps 
killed by the worshippers of the god after a period of 
jears (see Frarer. CoUen Baugh 3rd ed va 99) 



STATUE OF ATHENE 


An example of fifth century b c sculpture 
senting the goddess Athene ’ 


repre 
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brotherhoods The religion had a kind of 
theologj of Its omi, and its own doctrine of the 
future world , it had its peculiar rites and rules 
of conduct The teaching were contained m a 
book of Orpheus which circulated fairlj wndely 
among the common people Professor Burj 
writes, “the Orphic religion might almost be 
described as based on three institutions the wor- 
ship of Dionj'sus, the mj’stenes connected wnlh 
the gods of the underworld, and the itinerant 
prophets, but Dionjsus, the underworld, and 
the art of the seer and purifier, all acquired new 
sigmficance in the light of the Orphic thcologj *’ 
The Orphics created a cosmogonj which we 
need not describe here, nor the ni}^tic brother- 
hood, which observed certain rules and nies of 
the cult ^Ve are merely mdicatmg certain ideas 
which marked the progressive steps to religious 
thought of a later day '* In its sjTiibolism the 
mysticism of the age felt its way towards union 
with the Unseen In their higher forms Orphic 
ideas penetrated Greek idealist philosophy, and 
through It Chnsiiamiy , in their low er forms they 
passed into, and reinforced, ev ery ignorant super 
stition for centuries ” (Dr Dampier hetham ) 

Eleustan Mysteries 

e must distmguish, as w ehav e said be tw een the 
Olympian gods, represented by Zeus and Apollo 
and the mystery dmmties represented by the 
nature-god, Dionysus They are different orders 
of bemg The Olympians, as we have seen, 
were idealised superhuman beings with whom 
humans cou/cf have no personal' cummcBmun 
In the mystery religions the divinities were ap 
proachable by the initiated in a state of emotional 
ecstasy and mystic ntes Eleusis was famous 
as the chief seat of Eleusian mystery religions 
and of the worship of nature divinities, such as 
Demctcr and the deities associated with her 
EIcusis was close to Athens, and the central 
part of Athenian religious life 

The reader who wishes a full account of how 
the mystery religions arose in Greece should 
consult Miss Hamson’s well known work on the 
Study of Greek Rchpan, Prolegomena (o rAe<SViRi^ 
of Greek Peligion (Cambridge University Press) 
The whole subject of the mystery religions *s 


too big and involved to go into here in detail , 
they arc mostly more or less mysteries suJl 
Some account must be given of the mystery cuk 
of Eleusis, for the Athenian state gave its especial 
patronage to the Eleusinian cult , *' it was m 
a way (says Dr Bevan) part of the pubfic 
religion of the Athenian state It contmued to 
be a mystery religion, in so far as no Athenian 
received imtiation except by his mdmdual 
choice, and it was gross impiety for an imtiated 
Athenian to divulge what he had seen to his 
unimtiated fellow citizens ’’ 

Much religious emotion and ntual centred 
round the famous Eleusis festivals, which con 
sisted of sacramental feasts and offenngs’ punfi 
cations and mystic performances practised by 
congregabons of sucli persons as had been 
inibated Of the true nature of some of those 
rebgious mystenes the modem world sbJl knows 
very little , quite a literature has been devoted 
to them In the secret ntes Jt would seem that 
only those could take part w ho had been mibated 
The ceremony must never be revealed by the 
initiated on pain of divine vengeance The 
imtiated were supposed to be under the care of 
the deities, they enjoyed happiness and secunty, 
and these benefits were extended beyond the 
grave To the mibated was given the assurance, 

* Happy and blessed one, Thou shalt be a god 
instead of a mortal “ To them, to be a god 
meant to be immortal The initiatory cere 
monies were to punfy the soul of the worshippers 
The i^Iy^tenes were largely connected with the 
<w«V erf fie oWfres of Cfte crrnAfTworAf, sad fienf 
was introduced to them a new doctnne touching 
thestatc of souls m the life beyond the grave The 
Orpbics created a cosmogony, which the reader 
will find explained m books like Miss Harnson s 
It IS of little consequence, except to the keen 
student of the evoJubon of religion, to speculate 
about the origins and the forms which the Greek 
mvstery religions took Our leading authonry. 

Sir James Frazer, speaking about the Eleusinian 
mystenes and the myth of Demeter and Perse 
phone, says that ‘ the assoaation of the Com 
Goddess atEIeosis with the mystery of death and 
the hope of a blissful immortabty ’ is suffiaent to 
explain the ongm of the religion, lU ntual and 
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The Telcstnon or inter or of the Temple of Demeter at Eleus s It was here that elaborate performance^ 
connected with the Creek mjstcry rel jrions descrbed nthetext took place Th s phase of rel g ous worth p 
folio ^ed the per od of more or less unregulated bel ef in theOt>'mp an gods and was concerned with sacnhcalr tes 
evocat onof theworldofihe unseen and other obscure m>'ster es n vh ch only the m t ated could take part 


the evocation of the world unseen • On to the 
original stock in the course of long religious 
evolution were grafted high moral and spiritual 
conception The legend of Demeter and 
Persephone was associafed with certain cults 
and at Eleusis the chihoman (underworld) cult 
vtas notable for a new doctrine concerned with 
the state of souls after death 

• Surieying the evidence as a whole we may say 
that from the mjih of Demeter and Persephone from 
the r ntual from their representations m art from the 
i tics which they bore from the offenngs of first fnuts 
wrhich were presented to them and from the names 
appi ed to the cereals we are fa rly ent ilcd to con 
elude that m the mind of the ordinary Greek the two 
goddesses were essentially person Beat onsof the com 
and that m this germ the whole efflorescence of t hr«r 
relgion finds implicitly its explanation —Frazers 
Man Cod and Immortal ly (Macm llan and Co ) 


The Ceremonies 


The Eleusinian mysteries became one of the 
chief festivals of the year The ntual took 
the form of a representation m dumb show 
of the story of Persephone and Demeter and 
It IS supposed that mystic spells ivere uttered 
at certain moments in the spectacle There 
was no system of doctrine expounded the 
imtiatcd simply took part m the ceremonies 
as s«rs The performances lasted about two 
weeks the devotees thronging to them from 
eNeiynvhere They attracted the attention of the 
whole Hellenic w orld * The great day (ivntes 


surround ng the wonhio 
of Donysus w closely ossoaated with the carlv 
development of the Greek drama The orohJ(>m Ic 
the relaton beUveen the 
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Pythagoras 

Pjtlngons (582-500 Bc), one of the great 
figures m ancient Greece, was the foumler of a 
philosophical sect, or moral and religious school, 
which evcrciscd a profound and lasting influence 
Through his tra\cls he had come in touch with 
the Eg)piians, the Pheemenns, the Chaldeans, 
the Persians, and the Jews This is not the 
place to speak about the important scientific work 


The religious note is characteristic in his scientific 
study, but “ science and religion are not to be 
brought into union bj a single process of juxta- 
position ” Gilbert Murray remarks that Pjtha- 
goras dclibentely expresses himself in language 
which would not be understood by the vulgar 
and which bore a hidden meaning for hts 
disciples 

Professor Bur) la)'S stress on the failure of the 



By Michelangelo 

The story of Adorns is one of the best known of Gre-k myths many legends attach to this god and to his death 
and resurrection Frazer says The worship of Adonis was practised by the Semitic peoples of Babylonia and 
Syria and the Greeks borrowed it from them as early as Jic seventh century before Christ 


of this great genius, but his philosophic and 
religious influence concerns our story , for he 
countenanced much of the Orphic doctrines 
Pythagoras combined such science as there 
was in his day with a metaphysical teaching 
He held the doctrine of transmigration (rebirth) 
of souls, and the sect he founded adhered in 
many waj's to the Orphic mysteries The 
doctrines of philosophers in their entirety are 
usually too high for the common people, and 
m the case of Pythagoras it proved to be so 


Orphic religion and the suppression of the Pytha- 
gorean school (450 B c ) “At the time of the 
fall of the Pythagoreans, the Orphic religion was 
no longer a danger to Greece It was othenvise 
in the lifetime of Pythagoras himself Then it 
seemed as if the Orphic doctnnes had been 
revealed as the salvation which men’s minds 
craved , and if those doctnnes had taken firm 
hold of Greece all the priesthoods of the 
national temples would hate admitted the 
new rehgion, become its ministers, and thereby 




(Uonri/ 


E 

PYTHAGORAS AND HIS PUPILS 
By Raphael 


Pythacoraa of Samos (528 50® "C) founded a commoiurr and prea^ijd doctrines founded lar^y on 
Orohism The Pvthacoreans belie' ed in the transro gration of souk and like the Orphics refrained from 
eating the Heih of animals The sect exercised a profound and lasting influence Piilo s doctrine of the im 
mortality of the soul owes much to the suggestions of Pythagoras 


exercised an enormous sacerdotal power 
^jlhagoras although he and his followers 
made important adt-ances in science, threw. lus 
weight into the scale of mj-sticism , affected 
bj both the religious and the philosophical 
mo'cmcnts he sought to combine them, and 
m such unions the mWic clement alwass wins 
the preponderance ’ Tlie Orphic teachers 
adds Professor Burj, would not ha>e failed 
if there had not been an influential bod) of 
thinVers who kept ihcmscKcs apart from these 
m'^stic ideas who refused to be diverted from the 
paths of reason and science For those readers 
who maj wish to follow up this subject »e com 
mend the l>ooks wc ha'T trcniioncd abo'c 


Allegory and Mysbcism 

Generali) what we ha\e seen in the m)sterj 
cults are beliefs and ntual which at first m a 
crude state were connected with the life and 
phenomena of nature then allegorically, coming 
to be understood as bcanng on the life of man — 
in life and death It was cas) to establish the 
connection (as Dr Cc^'an sa)'s) since, if the ntes 
had onginallv set forth such a victor) of life 
over death as might be seen in the annual 
renewal of the vegetable world, the men who 
assoaaied themselves with the death and 
resurrection of the god might well believe that 
bj such association the) too won a new life 
after bodil) death” 
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[Courltiy 0/ The Clarendon Presi .Oxford 


MYSTERY RELIGIONS AT ROME 

A subterranean sanctuary of an Orphic or neo-P>thagorean community, discotered recently at 
Rome, near the Porta Maggiore. 







256 


OUTLINE or MODERN RELIEF 


We have seen that persons ^\ere onicially 
initiated , how the initiated ^\e^e gi%en guidance, 
emotionally stirred, and as initiates " died with 
bright hopes” There is the mystic sense of 
superhuman powers, whose aid has to be 
evocated m sacred rites, m a ritualistic order, 
in disciplinary 
purifications and 
mystic ways of 
communion, to 
secure the ransom 
of the soul A 
religion of allegory 
and vague mys 
ticism A mys- 
ticism that was 
to take more 
definite shape in 
the mmds of the 
philosophers The 
destiny of the soul 
was of chief m 
terest with the 
Ofphics The 
nature of the soul 
was the chief 
inquiry of Plato 
For some 
Plato's ideas we 
go back to Orphic 
ideas , Plato’soivn 
doctrine of the 
soul, we are told, 

“oweif iTTOVlV 
the suggestions 
of Orphic and 
Pj thagorean 
lore ” The ne^t 
step IS free 
rational inquiry and intellectual speculation 

The Greek Genius 

^\c would be wrong to picture the Greek 
citizens of the age of Socrates and Plato as mainly 
highl) educated Yet, it would seem that the 
sholc people combined artistic and intellectual 
;enius with “a big element of savagery”, 
t was not that just a highly cultivated few 


lived in the midst of a barbarian popiihcc I et 
us quote from an essay by Sir Gilbert Murray 
for he puts it clearly. 

“ And here I may meet an objection that ha^ 
perhaps been lurking in the mmds of many 
readers ‘All this,* tliey may sty, ‘professes 
to be a simple 
analysis of known 
facts, but m reality 
is sheer idealtsa 
tion These 
Greeks whom you 
call so ‘ noble ’ 
have been Jong 
since exposed 
Anthropology has 
turned its search 
lights upon them 
It IS not only 
their ploughs, 
their weapons, 
their musical 
instruments, and 
their painted idols 
that resemble 
those of the 
savages , it is 
everything else 
about them 
Many of them 
were sunk in the 
most degrading 
superstitions 
.TC'.a.oy p.zsrXisejJ 
unnatural vices 
in times of great 
fear some were 
apt to think 
that the best 
• mediane* was a human sacrifice After that. 

It IS hardly worth mentioning that their social 
structure was largely based on slavery , that they 
lived m petty little towms, like so many wasps’ 
nests, each at war with its next door neighbour, 
and half of them at war with themselves 
” If our anti Greek went further he would 
probably cease to speak the truth We will 
stop him while wc can still agree with him 



PLUTO AND PROSERPINE 
Dy Benuni 


Pluto the god of the under world was associated in the 
Greek mmd with the darkest mysteries No temple was raised to 
the Lord of Death He earned off Proserpmc (or Persephone) to 
be hi8 queen in Hades (For Persephone s return see page 247 ) 
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These clnrgcs are on the \\hole true, and, if we 
are to understand what Greece means, we must 
realise and digest them We must keep hold of 
two facts first, that the Greeks of the fifth 
century produced some of the noblest poetry 
and art, the finest political thinking, the roost 
\ital philosophj, known to the world; second, 
that the people who heard and saw, nay, perhaps 
e\en the people who produced these wonders, 
were separated by a thm and precarious interval 
from the sataige Scratch a civilised Russian, 
they say, and jou will find a wild Tartar 
Scratch an ancient Greek, and you hit, no doubt, 
on a very primitive and formidable being, some- 
where between a Viking and a Polynesian That 


IS just the magic and the w'onder of it The 
spiritual effort implied is so tremendous ” * 

The Legacy of Greece 

By 300 D C the development of Greek culture 
liad been arrested , it was about to pass into 
other lands, and notably to Alexandria In the 
turbulent shifting stream of political vicissitude, 
Athens had sunk into a petty state , we witness, 
as Wells puts it, ‘ the swift rush of events that 
was to end for long ages these first brief freedoms 
of the human mind ’ Bury concludes his History 
with these words “ The republics of Greece 

• The Legacy of Greece edited by R W I^vingstone 
{Oxford University Press ) 



THE ATRIUM OF THE VESTAL VIRGINS Womill 


The state religions of ancient Rome centred round proteeme deities The «« .l . _ 

was of particular concern to women Under her utle of Vesta she was sunnosed tn '’irginal Djana 

hearth and rt was the duty of her votresses the Vestd Vitfims to keen the ouhhr ^ ov« the domestic 
Sir James Frazer, speaking of pre-Roman days say, Duiwg her ILiu ?«t h burning 

^ve Ihone vatb a^multSof tor?h« ^he thirteenth of 

hlfrS. “f '“'y af S. Ch'Sif,;? ™ 
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had performed an imperishable work they had 
shown mankind many things and above all the 
most precious thing in the world fearless freedom 
of thought 

* • • 

The three centuries prior to the dawn of 
Christianity are ccntur es of trans tion here as 
in Hebrew history The culminating po nt of 
our story as regards the merging elements of 
Gr^ek philosophy and Christian theology does 
not come until the first centuries of the Chnstian 
era We shall resume it from the rel gious stand 
point beginning with the dawn of Christianity 
Mithraism 

One other and very important m>stery 
religion — Mithra sm — we have not mentioned in 
the above survey \\ e shall refer to it later m a 
more convenient place At one time it would 
Seem to lave been the most serious rival to 
Chnstianitj 


§4 

Ancient Rome 

B ut before we leave the religions of the old 
world a short reference may be made to 
the rel gion of ancient Rome It must be verj 
bnef In 6je mam 'out not m particulars it 
would be a repetition of the development of 
other pnmitive beliefs and practices In the 
days of the Republic we have to distinguish 
between the relig on of the people of the country 
villages and the provinces and the State religion 
TTie natives m the country and provinaal towns 
maintained the spinl worship of the old Roman 
husbandmen and the agncultural community 
worshipping the gods of nature of field and 
forest the protectors of their flocks the givers 
of harvest the gods also of family 1 fe who 
shielded the house and its inmates (Lares and 
Penates) This primitive form of religion is 
called ammism it conceives the presence 
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CcKffUiy 0/ tht Art C<tatTy] lAtanuU 

THE IDES OF MARCH 
(After the painimg by Sir Edward Po>Titcr, RjV.) 


The Ides of March fell on the fifteenth of the month. Exen in the dajs of Julius Cxsar 
prophecies of a soothsajer were lalLcn heed of. On his way to the senate-house Ciesar was warned* 
of peril by a soothsajer: 

Cmar : Who is it in 
“ C«sar.” S 
Soothsa)cr ; Beware t 


the ^ss that calls me? I liear a tongue, shriller than all music erv 
peak, Cxsar is turned to hear. ’ ^ 

he Ides of ^iarch. 




THE SUPPOSED TEMPLE OF VESTA IV THE ROMAN FORUM 
It nat here (tut a lire ((as kept perpetually burning fed (Mth sacred oak ((ood by the Vestal \irgins 


had performed an impenshable work the} had 
shown mankind many things, and, abo(c all, the 
moat precious thing in the world, fearless freedom 
of thought " 

• • • 

The three centimes pnor to the davsn of 
Christianity arc centuries of transition, here as 
in Hebrew histor} The culminating point of 
our stor}, as regards the merging elements of 
Greek plulosoph} and Christian theolog}, docs 
not come until the first centuries of the Chnsiian 
era ^\ e shall resume it, from the religious stand- 
point, beginning (dth the dawn of Chnstianit} 
Mithraism 

One other, and (xn important, m}stcr} 
religion — Mithraism — ((c lu\e not mentioned in 
the alKKc tunc} Me shall refer to it later m a 
more con(xnient place At one lime it would 
seem to luve leen the most senous nval to 
nifKtiamt) 


§4 

Ancient Rome 

B ut before we leave the religions of the old 
world a short reference may be made to 
the religion of ancient Rome It must be \cr} 
btref la the rnstn hut not tn pj/t/cuhrs it 
would be a repetition of the development of 
other primitive beliefs and practices In the 
dajs of the Republic we have to distinguish 
between the religion of the people of tlie countiy 
villages and the provinces and the State religion 
The natives in the country and provincial towns 
mamtaincd the spirit worship of the old Roman 
husbandmen and the agncultural community 
worshipping the gods of nature, of field and 
forest, the protectors of their flocks, the givers 
of lurvest, the gods, also of family life who 
shielded the house and its inmates (I^rcs and 
Peiutcs) This pnmilivc form of religion is 
called ••animism", it conceives the presence 
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of spirits (nimjHti), and not of de\ eloped or 
anthropomorphic gods Festi\-als vrere held 
marking the seasons of the agricultural jear 
The State religion centred round prQtecti\e 
and tutelar) deities like Jupiter, Mars, and man) 
other gods and goddesses “ \\ e see,” sajs Mr 
C)nl Bade), “the gradual but unmistakable 
establishment of a State religion The old cults 
had been in the hands of indmdual households , 
the State non takes them o\er and consecrates 
them to its onn uses A great temple is built 
on the Capitohne IIill — the centre of Rome — and 
in It is established the worship of a dmne tnad 
s\mbolising the religious majest) of the State 
A pnesU) luerarchv too was created, 
Jlamipes for the pnncipal deities, and the college 
of pontijiees, associated vath many of the minor 
ntes, presided oter b\ the ponhftx trtaxtmus, 
ttho becomes the repositor) of sacred law and 
keeps the secret of the festit'al calendar, which he 
onl> rctcals to the people month b) month * * 

Tlic State religion \artuan) tended to become 
the worship of the Sure, there tvas no pnest* 
hood, for the' pnests ’ were nc«r a class apart. 

It was not a whole time \ocation, the \'anous 
religious ofBces were held b) persons of rank, 
and poliiicuns sought after them as positions of 
intTucnce 

Mr Hailc) pictures how religious con^idera 
tions began to gosem the actmtics of the State 
and the great function of the Sutc became 
clothed m religious significance 


first tune is a real institutional religion with, its 
sacerdotal organisation in the colleges of Pontiffs 
and Augurs here too is the definite linking of 
* Church and State ' — Greece shows no real 
parallel to it, and the Hebrew ideal of a theocracy 
IS different from this partnership — and we can 
contemplate in its historr both the value of the 
consecration of public life and the possibilities 
which It mvoh-es of the degradation of religion 

The Roman from the earhest times was 
practicallv minded, and to some cctent he was 
perhaps inclined to carry this mto acts of 
worship , It was as it were a kind of corttractiial 
affair In return for his dewuons he hoped that 
the go<L would bestow their favours , so at least 
we might think Certainlj the Romans lacked 
the warm and M\id imagination of the Greeks 

Tinall), when Rome came into direct contact 
with the Greeks, the educated classes began to 
assimibte Greek ideas, and the assimilation of 
foreign religious ideas had far reaching results 
in later histor) “ Rome was thus prepared to 
rcceicc, and the contact with Greece, whuh 
followed the conquest of Ital), opened the flood* 
gates As »f conscious of her own lack of 
culture Rome welcomed wath open arms what 
Greece had to gi\e her Art, literature, 
philosophy, relipon were eagerly accepted, and 
Rome set herself to imitate and adapt, and so in 
the end to create her own forms In religion the 
work was rapid and characteristic tl e oM 
nutntrta in the hands of the State Itad long been 
mo\ing to a more concrete and anthropomorphic 
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THE GARDEN SPIDERS WONDERFUL SNARE 
The structure of the spider a web with its accurate geometneal 
arrangement of simple and compound threads forming respective!) 
faciht) for the free movement of the spider and a perfect trap for the 
Mciim, IS a remarkable instance of instinctive behaviour 
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Morgan sajs tliat expert opinion is divuled as to 
't^hether there is any comincing evidence of 
any such ancestral memory 

But the primitive creature, it would seem, must 
have liccomc able to register its experience, and 
began to profit by what happened to it This 
capacity of registering experience, and of utilising 
that registration m subsequent activities appears 
to be of the very essence of life “ We know 
as solidly as we know any thing in physiology that 
the history of an organism does modify it and 
Its activity— m ways not thoroughly understood 
doubtless, yet more than real This ts part of 
uhat ts meant by organic memory ‘ Nothing is 
more distinctive of the organism than its 
compound interest enregistration ” (Thomson ) 

Instinct ts the outcome of the creature s inborn 
constitution , as Lloy d Morgan defines it, 
instinct IS “organic behaviour suffused with 
awareness,* or, as others state it, ‘ instinct is 
congenital behaviour ’* 

The Basis of Instinct 

The subject is a difficult and puzzling one , the 
general reader would not be much the wiser were 


kind of grass of which they are 
particularly fond, even accord 
ing to Lincecum seeking and 
sowing the gram which shall 
yield this harvest the collection 
by other ants of grass to manure 
the sod on which there subse 
quently grows a species of 
fungus upon which they feed , 
the military organisation of the 
ccitons of Central America , 
and so forth * * 

All this wecalJ instinct innate 
inipul&cs leading to experiences 
that arc registered in the crea 
Uirc's constitution But what 
the mechanism of the cnrcgis 
tratian of the organic memory 
13 wc do not know, Ilojd 

• ^Immit lltiuni ur II) Llo)d 
Morinm (\moIJ) 



The Queen Termite IS about the lengihof our middle finger Most 
of the length goes to the i>ostcnor bodv which is blmted \ ith eggs The 
rcljtiteiy small bead and thorax are seen m front 7 he Queen is lying in 
the royal chamber of the tcrmitar) the door of which although allowing 
her entnnee is much too snuU to allow her exit now She often /jys 
t xt) eggs a nunute and if she ceased to lay eggs she would be allowed to 
stane bhe isaecn auirounded by a bodyguard of workers who cont nually 
feed her and outside there u a circle of sold er$ 
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Ants shepherding greenfly or aph des whom 
they milk for their secret ons of honeydew In 
some cases the ants take the eggs of the aphides 
underground in autumn and when the cows are 
hatched out the anta keep them m cattle pens of 
earth in the nest 





The storing instinct in animals is accompanied by knowledge of actual conditions How this knowledge is 
acquired is a mtstery it is not the same kind of knowledge as our own Bea\ers construct dams across the 
stream or pond where they have made the lodi,« which contains their stores of food The object of the dam is 
to ensure that the water around the lodge will remain deep enough and will not freeze too deeply m winter time 
The dam is made of drift wood and willow branches cemented together with mud and stones 


tve to enter upon a detailed discussion of the measure the traits which their parents or their 
phj^rologital basis of instinct, that is to say, ancestors acquired as the result of experience 
instinctive behaviour considered as an inborn The idea is that the germ cells become stored 


predisposition of certain nerve cells and certain 
muscle cells, the predetermined paths m the 
nervous system laid down m the course of the 
creature’s development and which has come to 
form part of the animal’s hereditary constitution 
Neither would he be able to come to a con 
elusion were we to examine the views of those 
naturalists who stress a psy ducal side to in 
stinctive behaviour, a psychical accompaniment 
on a low level There is no agreed conclusion 
to be stated 

We have spoken of an orgamsm registenng 
experience , theories have been put forward that 
“ the ^rm cells are supposed to treasure up some 
of the results of the organism’s experience, as it 
were, by unconscious memory, so that when 
they come to develop they reproduce in some 


with the latent memories of past generations, 
or less metaphorically that the germ cells are 
changed or impressed in a defimte and specific 
way by the organism’s experiences Develop 
ment is in part the ‘ recollection ’ of these 
gemnnally treasured ‘ memories ’ ” 

The present day views generally do not 
favour this theory, as against the theory of 
germinal variation changing the creature s struc 
rural organisation , on the neo Darwinian theory 
acquired characters are not transmitted Natural 
Selection, acting on germinal V’anations has 
moulded the character of instinctive animals m 
a pmvcuUr way and tbwr behaviour is what 
It .s because of that Attd there ts no ansuer to 
the question Why ? eteept that it ts a character- 
istic of evolution 




) the paUuble flesh of the snail it must first break the hard shell Ihis it docs 
:a beak and dashing it against a stone Noting thrushes unsuccessful at their first 
I learn the process but it is probable a certain predisposition to break things 


Before the thrush can enjo 
by picking up the snail with 
attempts to do this appear 
on the ground ts present 

§ 2 

Interesting Speculations 

A s t\e ascend the animal scale of the 
evolutionary ladder it becomes difficult 
sometimes to draw any definite line between 
instinctne behaviour and intelligent be- 
haviour Intelligent behaviour implies that 
animals live and learn, "extending and im 
provmg on their ongmal outfit, sometimes 
only slightly and sometimes very considerably, 
by personal adaptability and expenence ” 
Their intelligent behaviour is the outcome of 
consciousness , there are some psychologists, 
like Professor Lloyd Morgan, who believe 
that even instinctive acts are accompanied by 
consciousness which “ marks them off from such 
reflex acts as are unconsciously performed, and 
from the tropisms of plants and other lowly 
organisms There remains, however, the diffi 
cult) of finding any satisfactorj criterion of the 
presence of consciousness ’ 


Professor Llo)d Morgan regards instinctive 
behaviour as pnor to mdividual expenence, m 
telligent behav lour being the outcome and pro 
duct of such expenence That is based, he saj’s, 
on the facts of observation At the same time 
acquired modifications of intelligent behaviour 
* presuppose congenital modes of response which 
are guided to finer issues ’ 

In the absence of exact knowledge of the 
hereditary workings of a living bemg it is not 
possible to dogmatise on what is ' behind ” m- 
stmctive behaviour, no doubt as research pro 
ceeds a great deal that we are ignorant about 
now will become clearer Modifications of a 
creature's behaviour in accordance with arcum 
stances is said to be individual]} acquired, and, 
as Lloyd Morgan remarks, the profiting by that 
expenence is the only entenon we possess of 
the existence of the conscious expenence itself 
Professor Lloyd Moigan expresses his con 
elusions m the following words 
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*‘\\cnn> sn\ then that ulicrc these congenital 
modes of response take the form of instmctnc he 
ln\ iox:r there is supplied -i gcncnl plan of action 
^^hIch intelligence particularises in such t manner 
as to produce accommodation to the conditions 
of CMstcncc ■\\c ha\c alrcadj franUj admitted 
that m the pre^^ent state of our knowledge we 
do not know with in} definiteness how intelligent 
modification of 
behaviour is 
cfTectcd 
^^hether we 
approach the 
subject from 
psycholog) or 
ph)siolQg) or 
the hereditary 
organisation of 
the nervous 
system we must 
agree that the 
nature of in 
stinct 13 not to 
be expla ned b) 
an) laws of 
mechanism I et 
us consider this 
important point 
In Wells and 
Ilualeys The 
Sciet ceo/ Ll/ewe 
are told that the 
instincts of m 
sects however 
extraordinary 
are for the most 
part nothing else 
but reflexes The animal is turned out complete 
with the possibility of playing a definite but 
limited repertory of tunes Its behaviour 1$ part 
of Its inheritance and just because it is so 
automatic no more demands thought than does 
our withdrawal of a pricked finger from a needle 
or the secretory activity of our pancreas vtben 
stimulated by secretin in the blood 

Nevertheless the authors of that valuable \sork 
give very many pages to the study of insimct 
shown g that it does demand thought — 


although in quite a different sense There is no 
thought about the instinctive act and it is just 
tJ at fact which demands our thought Our authors 
sn) that the great variety of insect instincts are 
all vanaijons on the same theme the) are all 
behaviour which is in the mam the rigid 
outcome of inherited nerve structure but 
mechanism is no explanation The mslmctisc 
mechanical act, 
at its first 
appearance w as 
the result and 
in satisfaction 
of an inward 
drive and 
every advance in 
instinctive be 
haviour is the 
result of an 
other dnve If 
external circum 
stances change 
and if a purely 
instinctive crea 
ture IS baffled m 
Its attempts the 
dnve may 
sometimes impel 
It to perform its 
business inadif 
ferent manner 
And so the crea 
ture learns 
shall we say 
under this 
hypnotic drive 
(Methuen ) 

D fferent ways of Knowing 

In lus book Iiistti ct and Expenence Professor 
Lloyd Morgan in an interest ng chapter on The 
Philosophy of Instinct discusses the qi estion 
Are there two different k nds of knowledge and 
tvo d fferent ways of knowing > 

One knd of knowledge ,s that \thich human 
be ogs gam by conacious experience by expert 
meiit or by imitation bj the intelligent adapta 
Iron of means to ends all the result of man s 
lational faculties Men ate capable of forming 



THE WONDERFUL NEST OF THE TRAPDOOR SPIDER 


A long tubular shaft s sunk n the ground and 1 ned v th veb 
mater al The open ng s futo shed w tb a neatly h nged I d its outer 
aurface camouflaged to blend th the surround ng so 1 On the least 
hint of danger the sp der claps to the door and scuttles down the tube 
Somet mes there are s de tubes fitted w th trap doors vh ch enable 
the sp der to escape in the event of an unexpected ra d 
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abstract conceptions, tliej Ime language to cotn- 
municate ideas, and accumulating knowledge is 
passed on bj one generation to another. 
Creatures below the le\el of man do not possess 
these powers , thej hate instinct bj which it is 
meant it is not a principle of reason Howeter 
pure instinctite knowledge is gamed, it is not 
acquired as human knowledge is gained That 
IS to saj, It IS not directly communicated hj 
language, it is not acquired at first hand by 
direct obsertation and imitation of others, it ts 
not armed at bj reasoning, or intelligent fore 
sight As we ha\e seen m this book the most 
astonishing e\amples of mstinctne knowledge is 
that fsbibjted by creatures who “plan *’ /or fbe 
future without any kind of fore knowledge that 
such planning is essential, before the creature 
knows the event that is going to happen or what 
It IS , It accommodates means to an end having 
no intelligent knowledge of what that end is, an 
end that is outside its own e\p«nence Men 
plan for the future knowing what that future is 
likely to be purely instinctive creatures corrie 
by their knowledge by quite a different way , 
where or how they get their knowledge we can 
only evplaitt by saying it is “ instinctive " Their 
knowledge comes from “within' , it is innate 
and intuitive 

As Professor Lloyd Morgan remarks, ‘ we have 
here the contrast between two different kinds 
of knowledge — two kinds which may indeed 
coexist m the same living creatures but which 
are essentially antithetical, or, at least, comple 
mentary m their nature — the knowledge that is 
innate and intuitive and the knowledge that is 
begotten of experience And these two different 
kinds, of knowledge are the expression of, Or 
arc due to, two diverse principles or faculties, 
the faculty of instinct and the faculty of 
reason “ 

llenn Bergson, to whom we have previously 
referred, regards instinct and intelligence as 
opposite and complcmcnlary kinds of knowledge , 
thev represent two different and diverse expres 
svonsof divergent currents of evolution Instinct 
IS sometliing immanent in the creature's con- 
stitution, almost infallillc, hut limitevl m its 


scope, intelligence, on the other hand, we re 
f,3rd as something extenor The two powers 
immanent m life it may be surmised were 
onginalh intermingled as thev still intermingle, 
although they Invc parted conipam in the 
evolutionarv process they art not entirelv 
divorced Both have their advantage m hfe 
Bergson has wntten on the subject with great 
precision Some hav e imagined that his doctnne 
may be interpreted as giving instinct the advan 
tage over intelligence, but that is quite a wrong 
view In the ease of instinct Bergson would 
say, “ Knowledge; IS more felt, lived, and acted 
out, whilst in intelligence, knowledge is rather 
thought out and depicted The field of instinct 
IS its bearing upon things , of intelligence, its 
beanng upon relations “ (Chevalier’s Henn 
Bergson ) 

Instinct and intelligence (savs Lloyd JMorgan) 
involve two radically different kinds of knowledge 
If you ask “ ^^'hat kmd of knowledge^” the 
reference must be to the acted knowledge of the 
bee and the ant and the bird, and in the case of 
intelligence to the knowledge that comes of 
conscious thought 

The reader will find a very thorough eiiposition 
and criticism of Bergson's theory in Lloyd 
Morgan’s Instinct and Rxperience It is Bergson 
who affirms that “ intuition is instinct raised to 
Its highest power” But that is taking us into 
the realm of philosophy The problems of 
Intuition and Instinct are not yet solved by 
Saence to our satisfaction 

The Problem Unsolved 

If one holds any philosophical view about 
instinct, then, as usual vnih philosophies, it is 
capable of neither proof nor disproof 'I he ordi 
nary man — and perhaps in that he is not unlike 
ihe expert — will tend to that \ncvv which accords 
•with h» nvvn temperamental constitution, or 
philosophy of life, and his particular vnews regard 
mg the universe itself It ts hard to dislodge 
any philosopher from his standpoint , “ each 
sqUints and overlooks lialf the facts and half the 
difficulties m Its eagerness to find in some detail 
the key to the whole " 
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CHAPTCR VII 

THE PROBLEM OF ETHER AND “SPACE” 


I N a prcMous chapter in Hook I we hntn\ 
referred to the achit\tnients of tnodem 
ph\sicisis in chanpinp our \acws about the 
nature of the phjsical unwerse , the subject is 
c\pl'uned in detail m Book II Ihcrc is one 
other aspect of plwhicnl science we ha\c not 
touehed upon and it is one of peculnr interest 
to the laj reader I he nature of tlic 1 ther md 
“Space” IS annUicr unsolved problem '1 he 
concepts of Ue- 
lativitj thcorj 
arc difTicult, and 
the subject docs 
not lend itself 
to a short sum 
marj Rclativitj 
thcorj, there- 
fore, will be ex- 
plained in a 
later chapter, 
where it will be 
dealt with as a 
whole Mean- 
time, in a general 
way, let us see 
how our Mews about the Ether and Space have 
been altered 

The nature of light is a problem that is still 
unsolved Does the ether exist ? Tlicrc is 
the authority of Eddington for saying that among 
leading scientists to day about half assert that 
the ether exists and the other half that it does not 
This statement is not so startling as it sounds 
It means really that the two parties have different 
notions about what used to be called the ether, 
but there is little to divide them but the use of 
the word Wiere one party speaks of * ether ” 
the other would say “ space ' Let us illustrate 
by describing what the two views are 
Every one is more or less familiar with the 
notion of an ‘ ether” Everyvihcre we find 
references to this vast medium, supposed to 
fill all space, and which transmits light, radiant 
heat, and the waves of wireless telegraphy It 


was concciv td as a sort of jcllj or “ clastic fluid ” 
I he vibrations of this jelly constituted liglit 
llic evidcntc in favour of the existence of tlie 
ttlicrsccmcd to bcovenvhclming Wcknovv that 
light IS a wave-motion and that it takes time 
to trivcl It takes about eight inmiites for light 
to travel from the sun to our earth In what 
form docs light exist in the intervening space ’ 
Ifitisawavc motion It must licawavc motion of 
something We 
cannot imagine 
waves without 
something that 
IS waving That 
something is 
what we call the 
ether It is this 
same ether, it is 
conceived, that 
convejs wireless 
waves, and, 
indeed, any form 
of radiant 
energy It per- 
meates the in- 
terstices of solid matter Evidently it is every- 
where 

How then, does it come about that many 
modern scientific men deny the existence of the 
ether > In the nineteenth century scientific men 
had hopes of explaining everything by the ether 
Not only radiant energy, but matter itself, was to 
be reduced to an ethenc manifestation Why 
have these hopes been given up ? How is it 
that this great concept has now become so 
unfashionable? It is because we can get no 
direct evidence of the existence of the ether 
Every experiment designed to reveal the presence 
of the ether has been a failure No experiments 
— and there have been extremely clever and 
elaborate experiments like the famous Michelscm- 
Motley experiment— have ever detected the 
existence of the old time ether, and attempts to 
work out Its properties have been given up 
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WANT SHAPES 

In all radiaUons various forms of wave motion arise from electro 
magnetic vibration Light visible and invisible light radiant heat 
and electromasmenc waves are all of the same nature but ditTer 
greatly m length and shape Radiation may be regarded as electro 
magnetic vibrations or ether waves 
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“ How much does ether t\eigh ? Is it lighter 
than hydrogen or denser than platinum ? Is 
It fluid like water or rigid like steel ? How fast 
IS our earth moving through it > In >vhich 
direction do the particles of ether oscillate when 
a wave passes over them ? These are some of 
the questions one naturally asks , and at the 
end of a cen 
tury’s study, 
physics can give 
no answer to 
any of them ” 

(Eddington) 

Ether has no 
weight, and is 
not a kind of 
matter, i 
non material 
Sir James Jeans 
says that nature 
acts as if no such 
thing existed 

An alternative 
theory about 
ether 

What, then, 

IS the alterna 
ttve ? Einstein 
w -18 responsible 
for the abandon- 
ment of efforts 
to prove the ex- 
istence of the 
ether He 
showed that no 
such motion 
ever could be 
discoNcred , he 
did not disproxe 
(he existence of the ether He simply ignored 
It in 1)13 new and re%olutionary conceptions 
of space and time It tt " tpace ” that 
nmv tomes into the picture ^\e must turn to 
the ideas of those who speak of the ether as 
“ space ” Once more, wc must turn our old 
notions inside out must not think of 

space as a sort of “ passue emptiness ’ Wc 
must change our notions of space Space 
It an active a^ent, or so it seems , * it is 


as much a performer in the world drama as 
matter is ” That, sajs Eddington, “ is the gist 
of the ether theoiy, whether you care to use 
the word ether or not I think the plain man 
will hardly attain this picture if he conceives 
nothing but empty space outside matter Some 
essence or quality capable of modification and 
acUuty must be * 
added to the 
ordinary concep- 
tion of space, and 
ft ts this addition 
uhich ice try to 
comey tchen tee 
say that all space 
filled tilth 
ether ” 

The properties 
of space 
We shall come 
later to consider 
what physicists 
conceive to be 
the properties of 
space, when 
used as another 
name for ether. 

We shall hear 
about ether- 
waves, but we 
mustnot imagine 
them to be 
wavy undulating 
movements or 
vibrations m all 
pervading ether 
W'e must not 
liken them to 
the rippling 
wavelets that follow the splashing of a stone 
into a still lake We may still think of wave- 
n)Q%ements in the ether, but what the physicists 
want us to picture is space — the “ empty ” space 
stretching out to the distant starry heavens 
and far bejond — as full of radiations of an 
electromasnetie nature Not only that space, 
but the roomy space there is between the 
electrons in the infinitesimally small atom \ou 
may call this space or you may call it ether 

t 



AN EXPERIMENT THAT FAILED 
There it no proof of the actual existence of ether As Sir James 
Jeans says Nature acts as though no such (hmgexisted Michelson 

and Motley in 18S7 arranged a number of mirrors on a solid table 
floating on a circular bath of mercury A lamp threw a ray of light 
xkhich was divided by partial reflection at a thinly silvered surface into 
two parts running at nght angles to one another Their theory was 
that the stream of light passing in the direction of the assumed flow 
of eiherwould travel ai a different rate fiomthestreamofhght passing 
against or across it 

In this way they hoped to test the tclocity of the earth relative to 
the flow of the ether To their surprise no difference was observ- 
able Einstein has since shown that there is no way of detecting the 
existence of ether 
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The radwlions are there, spreiding out in 
e\cr) direction, and m their nature electnc 
That IS some idea of wlnt is called space Space 
IS filled with the radiated energy of bodies, a part 
of which we call light 

Ether and space 

Einstein, we ha\e remarked, gave up the 
assumption that the ether exists when he pub- 
lished his theor) of rehtnilj lie found that 
he could get on perfectly well without the ether, 
and that he certainly could not get on with it 
Einstein’s space can be referred to as an ether, 
if one wishes to preserve the word ether This is 
the way m which Eddington u«es the word, for 
example But this ether has almost nothing m 
common with the old ether It is not in the 
least like a gigantic jelly filling up space It is 
just space, but space of a very complicated kind, 
and It IS capable of undergoing some kind of 
wj\c oscillation 

We shall have to return to that when we come 
to consider the relativity theory Meanwhile, 
to give the reader a hint as to the properties 
of space (or ether) we quote the following 
passage, written by Eddington for the B 2 JC 
1 earhook (1930) 

” The mathematician describes the state of 
the ether by symbols, and he describes its 
characteristic properties by mathematical laws 
which the symbols obey When one of the 
symbols takes rapidly fluctuating values (positive 
and negative), that means that n wave is passing 
over the corresponding spot in the ether, the 
period of the fluctuation indicates whether it is a 
radio wave, or t light-wave, or an \ ray The 
same symbol taking a steady value will indicate 
a magnetic or an electric strain in the region 
And so the symbols serve to connect up pheno- 
mena which It first sight appear totally different 
It IS all very my’sterious — using symbols without 


having the least conception wlnt they really 
stand for, but that is the way we arc able to 
extend science into regions beyond reach of any 
of our familiar conceptions I need scarcely 
remind the listener to broadcasting that these 
methods have abundantly justified themselves 
by their practical results ” 

He adds that the ether is more fundamental 
than matter — “ a simple basis out of which 
matter emerges a» a complex structure ” 

Two theories 

As to how light IS propagated we must refer 
the reader to what will be said in discussing the 
quantum theory {Set page 285 ) The question 
IS not yet decided It will be remembered that 
we said the old wave theory explains a good deal 
But there are very important recently discovered 
phenomena that it does not explain at all There 
is a theory, the “ quantum theory,” that explains 
these phenomena, but the quantum theory does 
not explain the phenomena the old wave theory 
explains 

At present physicists use both theories, and 
the great task at the moment is to work out a 
theory that shall include both the corpuscular 
and the wave theory 

It would interrupt our present story too much 
to enter into a description of all the various kinds 
of light rays We shall see that the actual 
nature of light is not yet definitely known 
Light, visible and invisible light, radiant heat, 
and electromagnetic waves are alt of the same 
nature They differ only as regards their wave 
lengths For the present we regard radiation 
as electromagnetic vibrations or as ether waves 
of diverse w’ave lengths Radiations may start 
in sun and star as explained m the chapter on 
astronomy, and they may originate inside 
terrestrial atoms in the way we shall presently 
explain 


(For contniuatwn oj this subject turn to page 285, Book II) 
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[Piolol A. c. 

" Men call me croef : can / feH 
If (^>at or reed-buck fecU ? 

I only knoM they nuke me light 
And aaluury mealt." 
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CHAPTER VIII 

THE SYSTEM OF ANIMATE NATURE 


§ I 

Is Nature Cruel'’ 

W E ha\e tried to explain in the prexious 
chapter the conclusions of biologists 
and naturalists on the problem of 
instinct The problem has not been soKed 
It cannot be conclusively solved until science 
gets more knowledge It will not he out of 
place if we now turn from our discussion of 
the evolution of mind and instinct to the drama 
of 1 fe itself as V e see it in animate nature 
\\ e shall not import philosophical reflections 
what conclusions are to be drawn will appear as 
we go on Philosophj took a great stnde when 
men first began an intensive inquiry into the 


system of Nature animate and man mate The 
more science investigates and sune}s and 
evaluates the phenomena of the objective 
universe the more data are placed at the disposal 
of the philosopher Apart from an) question of 
philosophy the benefits to mankind result ng 
from the study of a world in which we live and 
an understand ng of Man s place in the scheme 
of Nature are too obvious to dwell upon 

What maj we beleve about what naturalists 
call the system of animate nature ’ What can 
we read into it if an) thing — the phenomena of 
animate nature as we see it as a whole in the daily 
life of bird and beast and every wild creature 
In his poem The Tiger Will am Blake contem 
plating that particular wild beast asks the 
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question “ Did He who made the lamb make 
thee ^ ’* 

Tigtr, tiger, burning bright 

In the forests of the tught, 

^Nhat immortal hand or eye 

Dare frame thy fearful symmetry ^ 

In animate nature there is intermingled beau^ 
and goodness with the uglj and the cruel We 
must take account 
of both 

What we aim 
at in the follow 
ing pages is a 
sort of all round 
or synoptic \iew 
of the response 
and reaction of 
various creatures 
to their environ 
ment and to the 
primal facts 
which govern 
their being We 
are not proposing 
any strictly bio 
logical analysis , 
laying aside an 
alysis, we are 
merely pictunng 
the character 
istics of living 
creatures when 
vve look at them 
in an all round 
impressionist 
way In other 
words, let us see 
the daily life of 
bird and beast 
m action, disregarding evolutionary fheones 
of the ‘ why ” and the “wherefore* of this 
and that 

Here wc confine our attention to some aspects 
of animal life as we sec them before our eyes 
every day The grim fact of tbc Struggle for 
Existence among all creatures is too obvious 
to need any demonstration as a broad fact 
More than tlut, it is sometimes so subtle as to 


escape the notice of all but the trained naturalist, 
and the observant biologist’s investigation 

It IS quite wrong, however, to regard the 
Struggle for E.vistence as conducted wholly 
on a life and death competitive basis That 
IS a wrong view point That is only one 
side of life, for there is also a co operative 
regime in which we see the “struggle” m a 
somewhat differ 
ent aspect a 
struggle for the 
w ellbeing of 
race, rather than 
for individual 
existence e 
shall not, for the 
moment, go into 
the reasons for 
the struggle for 
existence, first of 
all let us just 
suney the ob- 
servable facts of 
animal life 
If beast, bird, 
and man would 
live they must 
eat, and to eat, 
the life of some 
living thing must 
be given up. 
To satisfy the 
primal impulse 
of hunger is a 
matter of self- 
. ■ ■ ■ ■ preseivation 

Ent y Hoik ng And in satisfac- 

vvav no human features non of this, and 
other pnmal im- 
pulses of its being towards race conlmuance, v^bat 
enmes, robbery , and murder are committed by 
bird and beast in the struggle for existence • 
We say crimes, robbery, and murder, but, of 
course, we use the words in a sense that does 
not imply moral responsibility as in the case 
of a human being The poet Tcnnvson wrote 
of “ Nature red in tooth and claw ” , tins 
sanguinary phrase pictures it quite unfairly , it is 



The fishing cat seems to radiate |ww 
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but one side of a picture I lie stmcRlc hat a 
larf^er meaning, Significant facts he behind it 
It IS a nonnal state of animal life In ordmnr> 
language when we speik about cnicit) we Ime 
tn mind a definite disposition that is indifferent 
to the mdicling of pain and suffering . at its worst 
delighting in it 'I here is “ crucUj ’’ in Nature, 
but It IS not the crucltj to which we altich that 
moral rcsponsibilitj 'I he sicw one takes of 
crucUj in Nature depends on what interpretation 
one maj choose to put upon Nature herself, m 
other words, on one’s philosophic views Ihc 
scientific mmd regards " crucltj ” m the animal 
world from the point of view that it involves the 
plan or scheme of nature and evolution 

If we disassociate the struggle for existence 
and Its attendant “ crucltj ” from other aspects 
of animal life, if we look at it m the raw, as we 
look at ruthless human war, we experience 
moments when the crueltj" of it strikes home to 
the humane heart 


1 njo,iiiB 1 umll ,1,5 , 

dunce 1.1 lonl. up TO cce ara,,,!, ,, 

a c-uupic ..f „,,j ■""c i.inc .w 

null umiMial liajic , |,j j„j i, ’?'■ tile a„ 
taking them mil, i|,c rap,J„j *"• ottc. 

peregrine Wcon, the lord of ,l “"’’r'l-inc, j 
kou aland and natch— to ace tl,t' "'I'c 

pursued and pursuer gradualle '’'•netn 
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in the grip of those tert,l,T'"'^''l' 
nn and donn to the croono 


the 
I 

Jone ,0 


forced donn anil donn to the grr„,:'r 
death and devoured on the spot u i ’ to 
be? >ou ask jourself, and perhan «t 

answered bj an agonised squeal that .* 

cars The blood tl irsty weasel m thf^k'*^ 
has closed his relentless jaws on hi 
victim and is now sucking the %cn 
from Its writhing body Dailj, 
liaunts of man, there are such 
unrecorded tragedies by the hundred 


‘ and 


' *udder 
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enormous gape at full e\tent and the great pouch 
below Its beak ready to recenc what conaes 
And the cunnmgness of a party of them, working 
in concert, sweeping the pool in a long line like 
a living seme net ^\^lolesale sudden death 
The King 6 sher,thai loaely, brilliantly coloured 
bird which most of us have seen and admired 
much, frequents streams and rivers, day after 
day returning to the same perch, to sit there, 
silent and still, to wait the moment to play the 
part of an assassin Darting into the water, it 
emerges with its victim — a victim to be beaten 
to death against a branch or a stone and 
swallowed whole, head foremost 

Somewhere else, on a fine summer day, per- 
chance you may 
see the Butcher 
Bird (Red back- 
ed Shnke) at 
work practising 
his devilish me- 
thods This bird 
has won its un- 
enviable name 
of butcher bird 
from Its habit 
of impaling 
and hanging its 
victims on the 
thorns of a bush 
or hedge as on 
a butcher s stall 
From Its perch 
It watches for its 
prey, but is by 
no means a mo 
tionless and de 
pressed looking 
watcher its 
movements on 
Its stand as it 
turns its head 
from side to side 
and jerks and 
fans its tail fre 
quently uttering 
Its low, percus 
sive, chat like 

19 


chirp or call note, give the impression of a 
creature keenly nlive to everything passing 
around it Ihe butcher bird is, in fact, atten 
tively watching atr, earth, and the surround- 
ing herbage and bushes for a victim which 
he captures by a sudden dart, taking it by 
surprise He often devours his captured victims 
on the spot, then returns to his stand , but he has 
also a favourite thorn bush or tree to which he is 
accustomed to convey many of the creatures he 
takes, to impale them on thorns or fix them on 
forked twigs ” There these victims, impaled 
on the sharp thorns of bush or hedge, remain 
till the butcher, vvith his sharply hooked, toothed, 
rapacious beak, ts pleased to dismember them 
at leisure, takmg 
out the choice 
bits This 18 the 
fate of many a 
Small bird, such 
as the great tit, 
the blue tit the 
robin and hedge- 
sparrow young 
blackbirds and 
thrushes 
Somewhere 
else there are 
Black backed 
Gulls, which Mr 
Mortimer Batten 
describes as the 
pirates of the 
glen They sit 
about the lochs 
and watch the 
Wild ducks As 
pictured by Mr 
Batten they 
Will sit on the 
surface vs-aiting 
till they see a 
motherducklead 
her brood forth 
from the rushes, 
then wheeling 
and swooping 
they wall p,ck 



THE BUTCHER BIRD 

H s name describes hts e>il habiU He often devours h 
tured vnetinvs on the spot then returns to his stand but he ha' 
favourite thorn bush or tree to which he is accustomed to 
man> of the creatures he takes (insects and smaJJ b r<ls) to 
them on thorns or them on forked twigs ' 
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t^Ao» Dr Ftatuh 11 atJ F7 b 
NATURE RED IN’ TOOTH AND Cl AW 


The sudden deep di\e of this otter has meant the 
end of an innocent trout s existence Otters are 
roving hunters to A\hom all is grist that comes to 
their mill Usually howeter a ssild duck or some 
large Rsh loses its life to satisfy the otters toncious 
appeute 

up the ducklings one by one, dropping each 
in turn to the water in order to kill it, uhere 
after it la stvalloued uhole Also they U|)l 
tear to bits and devour any weaker bud they 
can catch ” Must ue call all this cruelty, or 
must we make a deeper study of Amtnate Nature 
to find some kind of understanding ? Before He 
begin to inquire into that let us see somethiiig 
more of ‘ Nature red m tooth and claw ’ 

It IS not far to seek It goes on in earth arid 
air and sea, in forest and jungle river and glen 
and mountain top , before our observant eyes 
as much as in solitary silent places where there 
IS no man to witness it As dusk fades to dark 
ness the stoat the badger, the otter, and the fox 
leave their dens The stoat on its murderoiis 
expedition is stealing upon the unsuspecting 
grouse In the silent ^^atches of the night the 
wandering tireless otter, ‘the Bedouin of the 
wild by some quiet moonlit stream or river 
side has its struggling prey in its tenacious 
gnp perchance a wild duck awakened from its 
slumber by the lakeside RejTiard the Fox On 
the warpath, is stalking the mountain hare, 
in the still night an agonised shriek tells the 


tlcaih sentence of a rabbit 
Has Jleymrd an) notion 
of cnicitj as he stcalthilv 
makes his way to rob a 
hen roost? Whatcier the 
innocent chickens or duck- 
lings may fed the fox is 
merciless , more than 
merciless is this “ nightly 
robber of the fold ” for he 
sometimes runs amok and 
kills more lambs than he 
can possibly use His art- 
ful tricks to deceive are 
the /asc word in cunning- 
ness He will sometimes 
gambol rn an extraordinary 
manner (chasing his owm 



[PAo/ff y} J,Jort mrr Baittn 

A MIGHTi HUNTER 


ror«nost in blood fury the gluttonous weasel when 
exc ted by the sight of boot> often seems to kill for 
the sate of kill ng It is at feast as courageous os it is 
destiuctite it w II attack animals man; times its size 
and sometimes when seized by a hawk it w II turn the 
tables on us captor by gnmg it a fatal bite in mid-air 
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tail for instance) in the presence of rabbits who 
stand by like interested and amazed spectators 
until the seeming entertaining clown suddenly 
makes a snap at a throat and the comedy ends m 
tragedy 

The stoats will play the same unholj , cunning 
trick Sir J Arthur Thomson gives the following 
personal experience on an Aberdeenshire golf 
links As we were approaching a putting green 
we saw a circle of small birds including larks 
and ^neadow pipits quite still on the grass We 
wondered why they were so quiet so we 
approached very slowly and then we saw a 
strange sight In the middle of the gallery of 
birds there were two joung stoats behaving in an 
extraordinary way They were jumping into the 
air and turning somersaults they were gam 
boiling they seemed to us to be making living 
wheels ’ of themselves The little birds were 
standing as if spellbound preoccupied with the 


strange behaviour of the stoats We should not 
use the word fascinated,’ but there may have 
been some deep seated dread beneath what 
looked like amazed interest But we had to go 
on and at the first movement forwards the stage 
was empty — birds and stoats had vanished We 
know however that if we had been able to make 
ourselves invisible there would soon have been 
two birds missing and two stoats well pleased 
For it IS a device that stoats sometimes employ in 
catching birds It is like turning play to a use 
The birds are preoccupied — we came quite near 
them — and their interest is their undoing Two 
quick jumps and two birds are instantaneously 
dead It is all so quick that it is sheer nonsense 
to speak of cruelty Every creature must die 
some time 

True enough they must but can we banish 
the notion of cruelty during those terrible minutes 
when two lions get the better of an antelope or 
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SIAMESE FIGHTING-FISH IN BATTLE ARRAY 



It IS perhaps less natural for creatures to fight for the sake of fighting than it s for human be ngs Most 
fish e iher detour other fish at a guJp or ignore them The t ny S amese Fighting fish — it is only three inches 
iong^is pugnsc ous by inatutct Normally it ts drab and inconspicuous m appearance but nature has protsded 
It nth a spec al detnce enabt ng it to stnke terror nto ts foe or so ne might think \\*hen m fighting mood 
It can nflate its branchial membrane a deep claret red The combatants are seen approaching each other nith 
g lie ttidely extended and fins unfolded 
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IPkoto Franea Put 
REYNARD ON THE PRO\^L 


Ti e foT IS a merciless stalker of %seaker creatures 
the sheep fold the hen roost and the rabbit warren 
are to h m natural quart es And he is greedy He 
has been known to snap olT the heads of fifteen fowls 
at a swoop 

the nolves close in upon the deer huntsmen like 
Selous have spoken of the frenzj of fear and 
agony of a d}ing brute ’ Only intrepid sports 
men and naturalists get a glimpse of this side of 
fierce sii age life among the wild beasts mostly in 
regions difHcult of access The remote forests, 
mountain recesses the praines, and the wild 
places of Afnca Asia and America arc scenes of 
stealthy stalking of one wild beast bj another — 
of ferocious, prolonged sanguinary combats 
death-dcahng blows and lacerating wounds, 
rending flesh and agonising cries The 
shadow of whaf Huxley called 'the huge 
gladiatonal show ’ Sometimes, too, there is an 
occurrence of what looks like sheer dciilry ” 
The Leopard hunting down the Spotted Deer , 
the bloodthirsty Lynx killing for killing’s sale , 
the llgcr tearing its pre\ from limb to limb , the 
lion and Hyena plunging their bleeding teeth 
into the flesh of their \nctims , the Cheetah o\cr 
hauling the Blackbuck to knock it off its feet and 
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pm It by the throat , the red dripping jaws of the 
hungry Wolf, the Polar Bear daring in its 
attack on the Walrus, the ‘ Grizzly ” with its 
ternble forepaws rending the ribs from a 
Bullock’s spine , with a leap the Wild cat 
descends on the back of a Swan and his jaws close 
with a crunch on the swans neck These are 
things we may not have all seen, but they are 
the words of eye witnesses 

Nature has made the animal and Nature has 
evolved, too, and provided the most deadly 
weapons for one animal to fight another The 
naturalist calls them ' adaptions ’ We are not 
thinking of fearsome teeth and claws and hoofs 
which are bad enough, but of specialised 
weapons Think of the Sword fish with its 
long, pointed sword like prolongation of the 
upper jaw with which it can transfix a Tunny or 
even a Porpoise (It has been known to send 
Its sword accidcntollv through the two inch plank 
of a vessel ) The Walrus has m its upper jaw 
two long canine teeth or tusks (which may reach a 
length of three feet) and these formidable weapons 
enable the walrus to strike downwards sideways, 
and even upwards quickly and effectively Even 
the Polar Bear which is the only animal strong 
enough to attack him has to be very wary, for 
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if the wnlnis 
succeeds ill 
pinning him 
down he will 
hold hun under 
water until he 
13 drowned 
■\\Tnt bird 
has a chance 
against a wea- 
pon like the bill 
of the falcon , 
or little fishes 
from the 
puffin’s bill, so 
well adapted 
for catching 
them and car- 
rying them off 
to Its own nest, 
or what escape 
13 there from 
the pelican’s 
weapon ? The 
game-birds 
have long, 
pointed spurs 
upon the legs 
which are 
powerful %vea 
pons , as some 
birds with 
stout beaks 
may beat out an opponent’s brains, so can 
others with their powerful spurs do deadly hurt 
We need not multiply instances or particularise 
further , what we have pictured is what the 
poet calls Nature red m tooth and claw ’ 

And what does it mean but that an animal must 
find Its food if It IS to In e ’ One species of beast 
and bird must kill numbers of other species m 
order to get a living It is a law of their being 
If man has to kill beast and bird to sausfy 


Ins hunger, it 
IS no murder 
for the stoat to 
relentless!) 
hunt and kill 
the rabbit, or 
* the badger, the 
otter, or tlie 
fox to hunt its 
prc) , It is no 
more blood- 
tliirst) for the 
black - backed 
gull to seize a 
duckling than 
for the black- 
bird togrcedily 
pick up inno- 
cent w orms on 
thedew) lawn 
All this kill 
ing and dying 
13 an assurance 
0 f continued 
existence o f 
generations of 
animals and 
human beings 
alike It IS 
natural, a trite 
thing to say, 
but all that can 
be said 

But let us pass from this to note the behaviour 
of the members of one species towards each 
other 

All this we have been describing is but the 
detail of a larger picture of nature, which if we 
would see it truly we must see as a whole We 
cannot leave the subject of the ‘ struggle ’ we 
have been speaking about without a reference to 
another and gentler side of it, which is one of the 
great wonders of Nature 



PUFFIN WITH Five FISHES 
What chance have small fishes to escape the Puffin s bill so well 
adapted for catching them ? 


{To be continued on page 325 ) 
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Modern Science 

CIIAPTKU Vl—Cviilimicii 

THE NATURE OF THE MATERIAL UNIVERSE 


I ' 

The rwNapii 

01 Indptuiminac^ 

OR " Free-Will ” 

T he quantum 
tbcoT) nbsotbs tbe 
interest of men of 
science more ihananj- 
thing else does Itisonc 
of the most celebrated 
and important theories 
m modern science 
One thins hn’ 
emerged from the 
quantum theory \\hich 
has guen nse to much 
discussion, and is rc>o 
lutionary in scientific 
thought , Hitherto the 
doctrine of strict 
causality m the material 
uorld held the field 
All physical pheno- 
mena, it was bclieted 
rested ultimately on a 
scheme of completely 
deterministic laws 
There was supposed to be unbroken continuity • 
we might not know all tlie laws of cause and 
effect but such a universal law of ciuse and 
effect was presumed It got a rude shock m 
1927 In that year phjsicists saw 'strict 
causality abandoned in the material world 


All the indications arc 
that stnet causality has 
dropped out perma- 
nently ” (Eddington) 
There IS no cause to 
be found that accounts 
for e\cry occurrence 
1 hat would be a rc>o» 
lutionary admission on 
the part of science, and 
one of great philoso- 
phical significance, if 
phy'sicists were unani- 
mous on the point 
To fully understand 
what has come to be 
known as the pnn- 
cipleof indeterminacy ” 
(or free will, if you 
like) requires deeper 
know ledge of mathe- 
matical physics and 
the wave-theory of 
matter than we have 
ventured upon m deal- 
ing with the quantum 
theory The equations 
of the mathematician, 
and mathematical reasoning, can only be under- 
stood by a mathematician 
An accurate and technical description of tlie 
scientific grounds on which indeterminacy in 
nature is argued would be over the head of the 
average reader For the moment we shall post 


Tiir UoMANcr or Modern- Pin sics {coiilimied) 



MAX PIANCK 

He IS the author of the Quantum Theory which has 
raised the idea of free will m nature as opposed to 
stnet cawsahty »n the matcnal world This interest 
iHR question » dealt with in the text His briUiant 
achieventents wilt nlwa>* be associated with those of 
I instein Rutherford and Dohr m connection with the 
deiclopmcnt of atomic theory 
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pone that , let us first try to get a general and 
broad ^ leu of the point at issue hat is bno\t'n 
as The Law of Causality was unanimously 
accepted until quite recent years as a funda- 
mental principle in scientific research The 
qticstson nov, \s whether llic doctnne so held, 
namely, that every event in nature proceeds from 
another event which is called the cause, must be 
abandoned. Is stnet causality no longer a 
tenable belief ’ Has it to be admitted that there 
IS something like freedom at the basis of natural 
processes, that is to say, at the foundation of 
atomic phenomena, and docs this lend support 
to the doctnne of freedom of the human will ? 

It has to be said at once that sacntific men arc 
of two minds about the conclusions to be drawn 
from certain admitted atomic phenomena To 
contrast the two bodies of opinion let us first 
take Sir Arthur Eddington’s views He is one 
of the chief, and most emphatic, exponents of the 
conviction that the law of causality has broken 
down and must be abandoned Let us see what 
his conclusions are, leaving aside, for the 
moment, the scientific evidence We have 
already quoted him as saying that ‘ all the 
indications are that strict causality has dropped 
out permanently ” Other eminent physicists 
have expressed a similar view He speaks of 
this as one of the most revolutionary changes of 
scientific thought m the present century “ The 
conclusion can be stated simply The result of 
our analysis of physical phenomena up to the 
present is that we have nowhere found any 
evidence of the existence of deterministic law ’ • 
Now let us turn to Professor Einstein He 
admits the impossibility of maintaining causal 
sequence in the inner processes of atomic physics 
in the present state of knowledge , in the ultimate 
elements of the physical world it cannot be shown 
that the Law of Causality holds good , it would 
seem as if it did not As Professor Ltndemann 
puts it, causal law ‘ fails completely when apphed 
ngidiy to the behaviour of the ultimate particles 
of which reality is composed ’ Einstein does 
not dispute the evidence that in quantum 
phenomena the behavaour of the electron is not 


• Journal o/Pht/osofif ytJuiuary 1933 


determined But, unlike Eddington, lie does 
not think that dctcrmmacy has gone for good ; 
lie holds that with more knouledgc the (cme iw/I 
come when deterministic law will ultimately 
have to be reintroduced in physics Max 
Pbnek, the author of the quantum theory , holds 
the same opinion 

In a recent interview, to the statement that 
” It IS now the fashion m physical science to 
attribute something like freewill even to the 
routine processes of inorganic nature,” Einstein 
replied “ That nonsense is not merely nonsense 
It IS objectionable nonsense” Interviewer 
” Well, of course, the scientists give it the name 
of indererminism ” rinsfein ' /ndcfcrminism 
IS quite an illogical concept hat do they mean 
by indeterminism ^ ” Then he launches into 
complex technical definitions, etc, etc, which 
we cannot summarise, since we are trying to 
keep to the broad, simple question at issue 
without cumbenng it with technical detail 
Discussions of determinism and indeterminism 
can, as Eddington says, like many other dis 
cussions, be confused by questions of defirution 
Such then are the views of two eminent 
scientists on this all important subject, and they 
represent the views of two schools of opinion 
among leading physiasts, both equally definite 
and emphatic in stating their case 
Now we may say a few words about the 
development in atomic physics that led to the 
abandonment of stnet causality in the matenal 
world We shall speak of it as that, since we 
have given both sides of the question • It is the 
most far reaching pnnciple that has yet emerged 
from the Quantum Theory It began with the 
theory that the behaviour of the electron is not 
dctennined, it has “ equally probable ’ choices 
of behaviour, as the physicists express it 

T O repeat our starting point was the atom, 
the hard sphere out of which molecular 
and physical matenals are built up , then we 
saw these atoms were wholly composed of units 
of electnciiy, electrons and protons, then we 
amved at the quanta, ‘ atoms of energy ’ It is 
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n eininglc^;^ to ask ‘ what w clectncilj > ” for cnee of something b> the reaction of that 
It IS a fundamental rciht>, and that is all tint something on the external lml^erse Anything 
canhi.*.a\d completely isolated, whether it be 

Next we explained the interaction of quinta an electron or a star, would be completely 
and electrons and that an impact of the quantum unknoiwbJe For jts CMStence to be detectable 
can start an electron m motion The bchiMOur tt must mtctact with the external world (if we 
of the electron in these circumstances does not want to see it, for instance, it must send light 


seem to be deter 
mined, there p 
seems no ’cause' 
why It should 
choose one path 
rather than 
another In one 
expenment it will 
choose one path, 
in a repetition of 
the expenment 
repeated under 
identical condr 
tions It w lU choose 
the other path , 

It cannot be pre* 
dieted that it will 
reach a position Q 
from a position A 
In other words * 
‘ Its future con- 
duct IS not 
uniquely deter- 
mined by Its pre- 
sent state ” 

We haxtt said 
that physicists 
ha%e no know- 
ledge of the exis 
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to us) and eiciy 
- 'V “ ’ such interaction 

inxohcs an inter- 
change of energy 
But this mter- 
^ change of energy 

1^ reacts on the 

thing we are ob- 
Wf setting It IS no 

I longer beha\ing 

J in the same way 

W For the ordinary 

H bits of matter that 

* we are concerned 

with m science 
this reaction is 
too slight to be 
observed It 
makes no practi- 
\ cal difference 

I ' But the matter 

I IS lery different 

» ^ when wc come to 

It * single electrons 

■■ Here the mini- 

tPMo tj>Slman&Oo TnUTTl possible 


amount of energy, 


* 1 °, One of the leading mathematical phjsicists of to day beholds J^Stonequanfum, 

leage 01 the exis that the uhimate happenings in the ph>-sical universe are not pre iS Sufficient to 
tence of an atom destined the present and the future are not uniquely detemuned J-g^y-L 1 
b> the past Dr Schrddinger nas bomat Wien in xSS? He was ° 
except when it is awarded the Nobel Prize for Physics in 1933 t r o n Any 

tadiaung energj , maViod of ob 


by the past Dr Schrddingernas bomat Wien in xSSy He was 
awarded the Nobel Prize for Physics in 1933 


no physical apparatus can detect an atom when it 
is not radiating energy An atom only reteals 
Its existence by interacting uith the physical 
unuerse, and these interactions are always ac 
companied by energy changes that is, wth the 
moxements of the electrons 

Let us be clear about what is called the 
principle of indeterminacy Let us reflect, 
first of all, that we can only know of the exjst- 


serving the electron affects the circumstances of 
that electron and renders its future uncertain 
By merely ‘observing” the electron we alter 
Its behaviour, and we alter its behanour in 
an unpredictable way If we make an exact 
determination of the position of an electron, 
for instance, we do, by merely making that 
obsenation, disturb the tclocity of the electron 
m an unpredictable way All our measure- 
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merits are attended bj a margin of uncertarntj 
If %\e make one measurement more prease, 
necessani} make another measurement 
less prease The more accurately we know 
the position of an electron the less accurately 
we know its %elocity Now we ha\e to know 
both things exactly in order to say exactly 
what the future motion of an electron will 
be And as we cannot know both things 
exactly, we carmot make any exact predictions 
Thus the fundamental processes of nature must 
be treated by us as indeterminate The strict 
sequence of cause and effect hitherto assumed in 
science is found to be no longer applicable 
It IS this fact 
that has led some 
scientific men to 
assert that some 
thing hke free 
will must be as- 
sumed to he at 
the basis of 
natural pheno 
mena Other 
scientific men as 
we have said 
such as Einstein 
and Planck, do 
not beliete that 
this conclusion is 
necessary So 
that the layman 
would probably 
do well to regard 
the question 
m open one at 
present In any 
case, the free will 
in questnn docs 
not affect the fact 
that laws of 
mtureexist The 
planets will con 
tinue to go round 
the sun, and 
stones, when 
dropped will con- 
tinue tofall to the 


earth But if the free will theory be admitted 
all these scientific laws acquire a different status 
They all become merely statistical laws That 
IS, they apply only to huge collections of 
electrons, such as we deal with in any ordmary 
sample of matter And they can be successfully 
applied to such huge collections only because 
the individual free wall motions of the separate 
electrons cancel out, as it were The life insur 
ance actuary knows of no law which says that 
any individual man will die at forty , but he knows 
the percentage of men who w ill die at forty in 
any large community It is perfectly possible for 
the behaviour of the individuai to be unpredict- 
able, and vet for 
the behaviour of 
large masses to 
be determinate 
It IS in this sense 
and this sense 
only, that laws of 
nature exist and 
that scientific 
prediction is pos- 
sible 

To return in 
the case of the 
free electron its 
movement is not 
determinate It 
13 “ determined 
by no known 
laws ” It IS im 
possible to tie an 
electron down 
exactly to a de- 
finite starting 
point, or to say 
that It must ap 
pear at any given 
place llicre is 
always a certain 
indetcrminancy 
of position, and 
indefinitcncss as 
to the nature of 
the activity 
n ere seem tube 



WKit 1 oulJ he hive Mid lo (he idea thit there it no »ucli ih na at 
ind ndual freedom of « 11 ? 

Men ol ixfie t mt art mattnt «f fAnr/jfrf 
Tht J-ijlt drerr ftmlM ir nut lit oar iM'f 
f/ul la vorirh-rt that n* tat unitfl nzi 




A typical and up to date research room m the Bristol Physics Laboratory, where important experiments are 
carried out in demonstrai on of the new theories in physics 


“ equally probable ” choices of its behaviour 
Only Its probable position can be fixed Proba 
bilities imply events As one writer puts 
It Hence the study of an electron in an 
atom IS much like the study of a crowd, each 
member of which is endowed with free will 
and is therefore at liberty to do as he pleases 
Thus It happens that the atom is regarded as a 
collection of events rather than as a substantial 
entity ’ 

Has the electron free will ? 

The electron moves and behaves in its own 
mysterious way and, as we have already said, 
we must regard it as having a kind of free 
will of its own The grounds for this state 


ment arc accepted by most, but not all, mathe- 
matical physicists Professor G P Thomson 
who has conducted some striking expenments, 
in explaining certain technical points in atomic 
behaviour says that ‘ this cuts the bottom from 
under the argument for determinism ” We 
have already quoted a similar emphatic state 
ment of Eddington, and we could go on 
quoting many other eminent physicists of 
to day to the same effect 

Some great physicists, like Schrodinger, for 
example, declare that the ultimate happenings 
m the physical universe are not predestined 
Thus the present and the future are not uniquely 
determined by the past Others no less eminent 
we may repeat, believe that while this “ free- 
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^vlU ” tVicoiy may be trmmpbant ai present, the 
next phase of phjsics maj restore a complete 
determinism 

§3 

Conclusion 

S UCH is the revolution, then, in sacntifi(- 
ihought, and, as it may turn out to be, iif 
philosophic thought, effected by the study of th^ 
quantum theory But jet the nature of thel 
electron is not solved Its properties remain a 
mystery Sir J J Thomson (to whom, perhaps, 
more than to any other man the discovery of the 
electron is due) thinks that “ the properties of the 
e'lectron recently discov ered lead to the view that 
the electron is not the final stage in the structure of 
matter but that it has itself a structure, being made 
up of smaller parts which carry charges of 
electricity such a structure would give to it the 
properties it has lately been found to possess ” 

The doctrine of ‘ determinism ” 

The doctnne of the old time ' matenahsm ’ 
has gone, and for the present so also it would 
seem has the doctnne of determinism ” Who 
would have imagined that a study of the atom 
and the electron and the quantum would have 
had so much to say on the problems that have 
been hitherto the province of speculative 
philosophy 

We must not think that all these theories are 
scientifically proved Up to now they are, to 
the best belief of mathematical phvsiasls, true, 
but there is no reason to assume that they have 
reached the limit of things knowable The ideas 
of physicists on the problems we have been 
dealing with are to a large extent denved from 
mathematical equations and the interpretations 
given to them 

These ideas and interpretations may be 
found to be wrong or incomplete We have 
said little about the philosophical implications 
of these new discovenes ^^hat has to be said 


with reference to that has been said in another 
section of this work (;« Chapter IV, Part HI) 

§4 

Recent Discoveiues 
TN the account of the atom we have given 
A hive described it as composed of two 
sorts of electric particles, the proton and the 
electron This description maj be sufficient 
to grve the layman a general view of the fact 
of atomic structure, but not sufficient for those 
who wish to know this structure in detail 
Recent researches have considerably complicated 
the simplicity of the proton electron theory of 
t'ne atom This complication lias come Irom 
both the mathematical and expcnmental sides 

The neutron and the positron 

Prom the experimental side comes the dis- 
covery that there are other entities, besides 
simple protons and electrons, entering into the 
constitution of matter One of these is the 
neutron, and another newly discovered entity 
IS the positron These discovenes do not 
affect the descnption of the atomic theory we 
have given so far A third discovery is that of 
the heavy hydrogen atom We have seen that 
the atom of ordinary hydrogen consists of one 
proton With one electron circulating round it 
The new hydrogen atom which has been dis 
covered has a nucleus consisting of two protons 
and one electron Around this nucleus circulates 
one electron as in ordinary hydrogen When 
this heavy hydrogen combines with oxygen to 
form water the water so formed differs markedly 
from ordinary water It is denser it has a higher 
freeang point and a higher boiling point, and 
it is fatal to various forms of life which flourish 
in ordinary water In any ordinary sample of 
vrater a small percentage of this heavy water is 
present Its precise effect on the Iivmg organism 
IS obviously a matter of great interest and is now 
being investigated 
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CHAPTER VII 

THE STORY OF EVOLUTION 


I N tfiis section we slialt confine onrseUcs 
as closely as possible to a description of 
the stigcs in the evolution of life, as they 
arc conceived bj present-day science, from the 
lowliest creatures to the highest 


lliat has moved through the ages from less to 
more T lie progression of life on earth has 
no other rational interpretation. The con- 
firmatory evidence supplied by various branches 
of science we shall refer to later The multi- 



[ff 3 S)tpsione 

HOW THE EARTH MA\ HAVE COME INTO EXISTENCE 


The story of c\olution (if we tnaj use the word m connection with imnimate ns well as animate nature) 
tells of an infinite!) gradual and variable progression from less to more from cosmic dust to man as he is 
to day The vast prelude to the earth s existence has been fully dealt with under Astronomy In the present 
chapter we tell the story, so far as is known of the appearance of organic life 

The theory of the origin of the earth thought to ^ the most likely is that a great nebular mass condensed to 
form the sun from which under the attraction of a passing star planet after planet the earth included, was heaied 
off m the form of knotted spiral nebulx 

Evolution IS no longer a theory but an iccepted 
fact of science Apart from arguable processes, 
or facts in evolution, the fact of evolution seems 
to be indisputable No other hypothesis of 
how things have come to be what they are proves 
a reasonable one All the facts point the same 
nay and in the result give to all animate nature 
a unity and an intelligent understandablcness 
that otherwise it has not All living things are 
regarded as part of one great creative system 


phcity of ‘ evidences” of evolution are over 
whelming 

The word '* evolution," so commonly used 
IS not so definite m meaning as one might think 
One authority says that, as the word is now 
used. It means the universal process of orderly 
change It includes cosmic changes m suns 
and planets and organic changes in livmp 
creatures Here the term is unrestricted 
applied to evolution of atoms, molecules ^ 
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solar system, and not alone to living things such 
as plants and animals In this unrestricted sense 
It IS applied also to human races, to soaal 
institutions, to political thought and scientific 
thought, and so on The word “ evolution,” 
however, used in this way has not the same 
meaning as it has when restricted to the evolution 
of living organisms Here it is individual 
orgamc evolution — which is not found in atoms 
or molecules, suns or stellar systems Orgamc 
evolution is not found till the level of living 
creatures has been reached It is the principle 
of life which introduces something that is new 
and distinctive, and which “ differentiates ” 
organic from inorganic ev olution The restncted 
meaning of the word is, then, only applied to 
organic evolution 

What IS common to both is ” the upward 
passage of states and of status , the upward 
passage from lower to higher, no matter what 
particular form this passage may assume in this 
or that kind of progress ” And of evolution 
in this sense there is evidence in molecules, in 
organisms, in minds, and in social institutions 

We have seen m earlier chapters of this work 
something of the “ evolution ” of stars and suns, 
and of atoms and molecules We have seen 
cosmic gaseous matter far out m space becoming 
nebulie, and nebulae becoming stars, and stars 
stellar systems , and in particular vve have noted 
the sun that gave birth to our own planet, the 
earth Ail that on a gigantic scale 

At the opposite e-vtreme, the extreme of 
xmouleness, we have seen how infinitestmaU^v 
small particles of electncit) have built up atoms, 
and atoms molecules, and molecules the solid, 
material, everjda), phj’sical world The basic 
phjsjcal constitution of everjlhing, stars and 
suns, plants and trees, bird and beast is the 
same — particles of clectncity 

hut what we liave to deal with here is individual 
organic evolution, the evolution of living 
organisms How life came to a lifeless world 
science does not know • The belief is that life 
appeared at some particular stage in our planet's 
Iiistorj Most biologists believe that life on 

* |h>« tubjrvi i« d leuwd in ihe >rction drating 
v*iih llx lo|.T 


the earth originated from the matter of the earth 
at some remote but definite time in history, and 
that “ all our terrestrial activities played ^ 
necessary part in its origin ” How the earth, 
a lifeless world, is supposed to have come into 
being vve have already told in Chapter V 
We need not repeat the stoty here Astronomers 
put the age of the earth at two thousand million 
years , on other methods of calculation it might 
be about double that Life first began to appear 
on the earth, it is supposed, one thousand 
millioa years ago 

Life appeared, however it arose All living 
organisms, including man himself, are traced 
back to the remote start of some single-celled 
creature, then, in higher gradations, on to some 
sort of fish, to amphibians, to reptiles, to birds, 
to lower mammals, to ape-Iike creatures, to 
tentative man, and then homo sapiens In the 
evolutionary process we do not, of course, 
imagine one species being suddenly transformed 
into another , we do not think of a reptile being 
transformed straightaway into a bird, or a bird 
into a mammal, or an ape into a man We have 
to think of a long drawm out process during 
which variants arose from an ancestral stock 
These v’anants started on a new bne of advance 
from which others and again others followed an 
urge of some kind, until eventually a veritable 
new creature had emerged 

In other words, we have to think of evolution 
as a continuous sequence of slow transformations, 

** in the course of which, apart from consen'ative 
types remaining unchanged for millions of 
years, apart also from eddies, parasitisms, 
retrogressions, and degeneracies, there rs, on the 
whole, a persistent advancement of life ” 

Sir J Arthur Thomson expresses it lucidly 
m these words “ Organic evolution may be 
defined as a racial movement in a definite 
direction (or in definite directions), m the course 
of which new types emerge and sunive, either 
In place of or alongside of those from w hich they 
arose, all apparently occurring by conunuous 
processes of change which admit of scientific 
dcscnption or give promise of so doing M hen 
we say continuous we mean that there arc no 
gaps though there may be jerks Ulicn we say 
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BERMUDA MOUNTAIN, ONCE UNDER TUF SEA 
Millions of ^csn ago Qermuda Mountain in the Western Atlantic nosed its \cav to the upper air through 
two miles of ocean the process constituting a geological phenomenon which Dr Beebe explains as due to the lower 
mg of the ocean bed itself If a pail of water is allowed partly to freeze over night and the ice then remoted 
the lexei of the remaining water will be considerably lowered So manv years ago in the Pleistocene great 
wind storms earned away %ast quantities of water drawn up imo clouds from the oceans and deposited as snow 
ocer all the northern land of the world The snow then turned into ice and pushed southward and the first 
gbcial epoch began Little by little as more water piled up on the land the lecel of the Atlantic Ocean sank 
and Bermuda Mountain came nearer to the surface Ftnally when oxer a half mile thickness of ice had formed, 
the lecel of the sea was lowered ocTr two hundred and fifty feet leaving Bermuda high and dry 


scientific descnption we mean that a coherent 
account is more or less possible m terms of 
verifiable factors There is no joukcry 
pawkery ” 

§ I 

Making a Home tor Life 

I T IS interesting to inquire how the callous 
rough and tumble conditions of the outer 
world in early days were replaced by others that 
allowed of the germination and growth of that 
tender plant we call life There are very tough 
living creatures but the average organism is 
ill suited for violence Most living creatures 
are adapted to mild temperatures and gentle 
reactions Hence the fundamental importance 
of the early atmosphere, heavy with planetesimal 


dust, in blanketing the earth against intensities 
of radiance from w ithout, as Chamberlin says, and 
inequalities of radiance from within This 
was the first preparation for life , but it was an 
atmosphere without free ovygen Not less 
important was the appearance of pools and 
lakelets, of lakes and seas Perhaps the early 
waters covered the earth And water was the 
second preparation for life— water, that can 
dissolve a larger variety of substances m greater 
concentration than any other liquid , water, that 
m summer does not readily evaporate altogether 
from a pond, nor m winter freeze throughout its 
™hok exBM , „a,er, ,to, .. such c mobile 
xchiclc and such a subtle clearer of substances 
ttster that W oter So per cent of henJ 
matter itself ° 
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ONE CELLED ORGANISMS 
As the earth cooled condttwns encouraged the 
grotsth of more capable organisms Amongst these 
were s ngle celled plants the originators of the tegetable 
tungdorn that could manufacture chlorophyll »e green 
pigment Th s enabled them to utilise the energy of 
sunlight Theabovearefresh waterDesmids aspecies 
of AlgJ of great beauty They belong to the family of 
the first pigment making marine plants 

Of great significance %tas the abundance of 
carbon h>drogcn and o\jgen (in the form of 
carbonic acid and water) m the atmosphere of 
the cooling earth, for these three wonderful 
elements hate a unique ensemble of properties — 
ready to enter into reactions, making great 
ilitersity and coinplexitj possible, fatouring the 
formation of tlic plastic and pcrmeahlc miierials 
that build up hting creatures ^^c must not 
pursue llic idea, but it is clear that the stones and 
mortar of tlic inanimate world arc such tint they 
buiU a frtcnJl) home for life 

Origin of Living Creatures upon the Eartli 

During the early cliaptcrs of the earth’s 
history no living creature that we can imagine 
could pos«il 1) have hvctl there The tempera 
turevvas tw hij,h , there was neither atmosphere 


nor surface water Therefore it follows that 
at some uncertain, but inconceivably distant 
date, living creatures appeared upon the earth 
No one knows how, but it is interesting to 
consider possibilities 

From ancient times it has been a favourite 
answer that the dust of the earth may have 
become living in a way which is outside scientific 
descnption This answer forecloses the question, 
and it IS far too soon to do that 

A second position, held by Helmholtz, Lord 
Kelvin, and others, suggests that minute living 
creatures may have come to the earth from 
ekevvherc, m the cracks of a meteorite or among 
cosmic dust It must be remembered tliat seeds 
can survive prolonged exposure to very low 
temperatures , that spores of bacteria can survive 
high temperature , that seeds of plants and 



•eirch of fooij I low the amerba al vorl>i food I y rneant 
of ita nutUonmg lobe* is tlvown at (PS) Fhe food 
ractHteflT) contains invested fo<>d l-rom the con 
tract fe vacuole (CV*} vtaste matter ttdisclurged (Ny is 
the nucWvit (Git) grinutca Marine otratvivms such 
as the amcrlui were the fiferunnert of the animal 
kingdom 
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genns of animals m a state of “ latent life ” can 
sur\ive prolonged drought and absence of 
oxygen It is possible, according to Bertbelot, 
that as long as there is not molecular distintegra- 
tion \ ital actn ities may be suspended for a time, 
and may after\\ards recommence \\hen appro- 
priate conditions are restored Therefore one 
should be slow to say that a long journey through 
space IS im- 
possible The 
obvious limi- 
tation of 
Lord Kelvin’s 
theory is that 
It only shifts 
the problem 
of the origin 
of organisms 
(i e living 
crea t u res) 
from the earth 
to elsewhere 
The third 
answer is that 
living crea 
turesofavery 
simple sort 
may have 
emerged on 
the earth’s 
surface from 


RAIN o 
AND § 
SNOWo 


So far as we know of what goes on to day, 
there is no evidence of spontaneous generation , 
oi^ntsms seem always to arise from pre-existmg 
organisms of the same kind , where any sugges- 
tion of the contrary has been fancied there have 
been flaws in the experimenting But it is 
one thing to accept the verdict omtie vtvian e vivo 
as a fact to which experiment has not yet dis- 
covered an 

qoooooooooooooo* exception, 

IN THE AIR tlungtomain- 

tain that this 
% must always 

OSEA been 

% true or must 

always remain 
true 
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' WATER WAS THE SECOND PREPARATION FOR LIFE 


The First 
Organisms 
upon the 
Earth 

We cannot 
have more 
than a specu- 
lative picture 
of the first 
living crea- 
turesuponthe 
earth, or, 


not-li\ ing 
material, eg 
from some 
s cmi-fl u 1 d 
carbon com- 
pounds acti- 
v n t e d by 
ferments The tenability of this view is sug- 
gested by the achievements of the symthetic 
dicmists, who are able artificially to build up 
subsnnces such as oxalic acid, indigo, salicylic 
acid, cafTeme, and grape sugar Wedonotknow, 
indeed, what in Nature’s laboratory would take 
the place of the clever synthetic chemist, but 
there seems to be a tendency to complexity 
Corpuscles form atoms, atoms form molecules, 
small molecules large ones 


rather, in the 
waters that 
covered the 
earth A 
basis for 
speculation is 
to be found, 
however, m the simplest creatures living to day, 
such as some of the Bacteria and one celled 
animalcules, especially those called Protists, 
which have not taken any very definite step 
towards becoming either plants or animals 
No one can be sure, but there is much to be 
said for the theory that the first creatures were 
microscopic globules of living matter, not unlike 
the simplest Bactena of to day, but able to live 
on air, water, and dissolved salts From such a 


Water forms over So per cent of matter itself it was not until the 
wafers began to co>er the earth that life got its chance The diagram 
shows the perpetual chemical and physical cycle of water In the outer 
circle water passes from the soil to streams and thence to the sea It rises as 
mist from the sea and forms clouds Thence it is precipitated as rain and 
snow, and is water once more in the soil In the inner circle the water in 
the soil 13 absorbed by plants is partly lost as vapour but is partly used in 
building up carbon compounds These are eaten by animals and the surplus 
water returns to earth 
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source may have 
originated a race 
of one-celled 
manne organ- 
isms ^hich were 
able to manu 
facture chloro- 
phyll, or some- 
thing like chloro- 
phyll, that IS to 
say, the green 
pigment "which 
makes it pos- 
sible for plants 
to utilise the 
energy of the 
sunlight jn 
breaking up 
carbon dioxide 
and m building 
up (photosyn 
thesis) carbon 
compounds like 
sugars and 
starch 

Originators ol 
the Vegetable 
Kingdom 



On another 
tack, however, 
there probabi} 
evohed a series 
of simple pre 
datory creatures 
not able to build 
up organic mat- 
ter from air, 
water, and salts, 
but detouring 
theirneighbours 
These units 
were not closed 
in with cellulose, 
but remained 
naked, with their 
living matter or 
protoplasmflow- 
1 n g out in 
changeful p r 0- 
cesses, such as 
we see in the 
Amcebs in the 
ditch or in our 
own white blood 
corpuscles and 
other amceboid 
cells 


These little 
units were pro- 
bably encased in 
a cell-wall of 
cellulose, but 
their boxed in 
energy expressed 
itself in the undulatory movement of a lash or 
flagellum, by means of which they propelled 
themsches energetically through the water 
There arc many similar organisms to day, mostly 
m water, but some of them — simple one celled 
plants — paint the tree stems and even the paving- 
stone* green in wet weather 

According to Professor A H Church, there 
was a long chapter in the historv of the earth 
when the sea that covered everything teemed 
nth these green flagellates— the onginators of 
he Ncgctal'le Kingdom 


Originators of 
the Animal 
Kingdom 

These were 
the originators 
of the animal 
kingdom Thus from very simple Prousts the 
first animals and the first plants may have 
arisen All were still very minute, and it is 
worth remembering that hid there been any 
saentific spectator after our kind upon the 
earth during these long ages, he would have 
lamented the entire absence of life, although the 
seas were teeming The simplest forms of 
life and the protoplasm which Huxley called the 
phvsical basis of life will he dealt with in the 
chapter on Ihology m a later section of this 
work 


Another great step m e\olution was taken when buddings of the 
earth a crust led to the establishment of continents In the inshore 
waters shallow enough to receive sunlight pnmex-al forms of marine 
life anchored thcmscUesto rocks and grew into green threads and plates 
thus bcguMving the great family of sea weeds 

riie above is * large genus of red sea weed whose thread Lke fronds 
are made up of several parallel tubes, hence Its name many syphons * 
(Polj'siphonia) 



MODERN SCIENCE 


297 



FORAMINIFERA 

Foraminifera or chalk forming 
animals some not much larger than 
a p nhead are encased in shells of 
amazingly beautiful architecture 
usually made of limestone 

The enormously enlarged illustra 
tion is that of a common foramuufer 
(Polystomella) showing the shell in 
the centre and the outflowing net 
i%ork of h\mg matter along which 
granules are continually travelling 
and by which food particles are 
entangled and drawm in 

One of the great steps in e\ olution 
was the establishment of types of 
Protozoa of wh ch foramin fera are 
one The vast majority of Protozoa 
are too complicated to be thought 
of as prmitive Though most of 
them are m croscop c each is an 
an mal complete m itself with the 
same fundamental bodily attnbutes 
as are man fested in ourselves 
They d fler from animals of higher 
degree in not being bu It up of the 
unit areas called cells 


FIRST GREAT STEPS IN EVOLUTION 


H 0WE\ ER it may ha^ c come about there is 
no doubt at all that one of the first great 
steps in Organic E\ olution was the forking of 
the genealogical tree into Plants and Animals — 
the most important parting of the ways in the 
whole history of Nature 

Typical plants ha\e chlorophyll they arc 
able to feed at a low chemical level on air 
water and salts using the energy of the sunlight 
in tlieir photo synthesis They hate their cells 
boxed in by cellulose walls so tl at tl eir oppor 
tunitics for motility arc greatly restricted They 
manufacture much more nutntn e matenal than 
they need and h\e far below their income 
They liaie no readv way of getting nd of any 
nitrogenous waste matter that they may form 
and this probably helps to keep them slu^sh 
Animals tn the other hand feed at a high 
chemical level on the carbohv drates (e^ starch 


and sugar) fats and proteins (e » gluten 
albumin casein) whch are manufactured by 
other animals or to begin with by plants Their 
cells have not cellulose walls nor in most cases 
much wall of any kind and motility in the 
majoritv is unrestricted 

The Beginnings of Land Plants 

It IS highly probable that for long ages the 
waters covered the earth and that all the primeval 
vegetation consisted of simple Flagellates m the 
universal Open Sea But contraction of the 
earths crust brought about elevations and 
depressions of the sea floor and in places the 
solid substratum was brought near enough the 
surface to allow the floating plants to begin to 
•settle down without getting out of the light This 
IS how Professor Church pictures the beginning 
of a Ered iegetntion — a terj momenfous step 
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m e^olutIon It was perhaps among this earlj 
\egetation that animals had their first successes 
As the floor of the sea m these shallow areas 
was raised higher and higher there was a begin 
ning of dr) land The sedentary plants already 
spokenof were the ancestors of the shore seaweeds, 
and there is no doubt that when we go down at 
the lowest tide and wade cautiously out among 
the jungle of ■\egetation only exposed on such 
occasions we are getting a glimpse of \erj ancient 
days T/iw is the forest pnmeAal 

The Protozoa 

Animals below the le\el of zoophytes and 
sponges are caWeATrotozoa Thewori o'DMOUs\y 
means '* First Animals," but all that we can 
say IS that the ^ery simplest of them may gite 


us some hint of the simplicity of the original first 
animals For it is quite certain that the ^ast 
majority of the Protozoa to day are far too com 
plicated to be thought of as primitive Though 
most of them are microscopic, each is an animal 
complete in itself, with the same fundamental 
bodily attnbutes as arc manifested in ourselves 
They differ from animals of higher degree in 
not being built up of the unit areas or corpuscles 
called cells They have no cells, no tissues, 
no organs, in the ordmary acceptation of these 
words, but many of them show a great complexity 
of internal structure, far exceeding that of the 
ordinary cells that build up the tissues of 
VtigViet ammiAs T'ney are complete hving 
creatures which have not gone in for body 
making 


THE PROCESSION OF LIFE THROUGH THE AGES 


shall pause in our narrativ e for a moment 
to answer the question How do we know 
when the various classes of arumafs and plants 
w ere established on the earth ? How do we know 
the order of their appearance and the succession 
of their advances * The answer is by reading 
the Rock Record In the course of time the 
crust of the earth has been elevated into continents 
and depressed into ocean troughs, and the 
surface of the land has been buckled up into 
mountain ranges and folded in gentler hills and 
valleys The high places of the land have been 
weathered by air and water in many fonns, and 
the results of the weathering have been borne 
away by nvers and seas, to be laid down again 
elsewhere as deposits which eventually formed 
sandstones, mudstones, and similar sedimentary 
rocks Much of the material of the onginal 
crust has thus been broken down and worked up 
again many times over, and if the total thickness 
of the sedimentary rocks is added up it amounts, 
according to some geologists, to a total of sixty- 
seven miles In most cases, however, only a 
small part of this thickness is to be seen in one 
place, for the deposits were usually formed m 
limited areas at any one time 

^^hcn the sediments were accumulating age 
after age, it ruturally came about that rcmama of 


the plants and animals bving at the time were 
buned, and these formed the fossils by the aid 
of which It IS possible to read the story of the 
past By careful piecing together of evidence 
the geologist IS able to determine the order in 
which the difi'erent sedimentary rocks were laid 
down, and thus to say, for instance, that the 
Devonian period was the time of the ongin of 
Amphibians In other cases the geologist 
utilises the fossils m his attempt to work out the 
order of the strata when these have been much 
disarranged For the simpler fossil forms of any 
type must be older than those that are more 
complex There is no vicious circle here, 
for the general succession of strata is clear, and 
It IS quite certain that there were fishes before 
there were amphibians and amphibians before 
there were reptiles, and reptiles before there 
were birds and mammals In certain cases, eg 
of fossil horses and elephants, the actual histoncal 
succession has been clearly worked out 

If the succcssiv e strata contained good samples 
of all the plants and animals living at the time 
when the beds were formed, then it would Iw 
easy to read the reCbrd of the rocks, but miny 
ammals were too soft to become satisfactory 
fossils, many were eaten or dissoUeS away, many 
were destroyed by heat and pressure, so that the 
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PICTORIAL REPRESHNTATION OF THE SUCCESSI\T: STRATA OF THE EARTH S 
CRUST WITH SUGGESTIONS OF CHARACTERISTIC FOSSILS 


The lowfst strata shows invertebrate manne creatures of the Cambnan era Then follow Fish and 
Tnlob !e i the Devon an (A) a large Amphjb an m the Carbon ferous (B) Reptiles in Permun (C) the 
first Mammal m the Tnass c (D) the first bud in the Jurassic (E) Giant Reptiles in the Cretaceous (R 
Then folio i the Tertiary strata w th progressne mamtnah and Quaternary at the top mth man and 
TnaiftTootb 
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A DROP OF POND ^\ATER 

(H ghlj magnified) 

A s ngle drop of w'atcr from a densely peopled pond mav sho \ 
under the m croscope a great vanetj of organisms such as water 
(leas minute crustaceans rotifers apd anin^cules m nute worms 
scNcral kinds of mfusonans and^evons simple plantssuchu desmids 
and diatoms It is usually necessary to try several dro^ u one is to 
see much Th s drop shows lolvo* diatoms desmids and more 


rock record »s like a library \ery much damaged 
aj fire and looting and decaj 

§ = 

The Geological Time Tadle 

T nr long 1 istorj of the earth and its inbabi 
tan\s « wt\%trn«t\dj dvstdcd into eras 


Thus just as t\e speak of the anaent, 
mediiEtal, and modem history of 
mankind, so tic maj speak of Pafxo 
ZOIC, Mesozoic, and Cenozoic eras in 
the historj of the earth as a tvholc 
Geologists cannot tell us except in 
an approximate way how long the 
process of eiolution has taken One 
of the methods is to estimate how long 
has been required for the accumula 
tion of the salts of the sea, for all 
these have been dissolved out of the 
rocks since ram began to fall on the 
earth Dividmg the total amount of 
saline matter bj what is contributed 
every jear in modem times, we get 
about a hundred million jears as the 
age of the sea But as the present 
rate of «alt accumulation is probably 
much greater than it was during manv 
of the geological periods the pro 
digious age just mentioned is in 
ah likelihood far below the mark 
Another method is to calculate how 
long It vTouId take to form the sedi 
mentary rocks, like sandstones and 
mudstones, which have a tofal thick* 
ness of over fifty miles though the 
local thickness is rarclj over a mile 
As most of the materials have come 
from the weathering of the earths 
crust and as the annual amount of 
weathenng now going on can be esti 
mated, the time required for the 
formation of the sedimentarj rocks of 
the world can be approximate!} calcu 
lated There are some other vvajs of 
tijing to tell the earth’s age — for 
example, that based on the rate ot 
production of lead from uranium , 
lead results from the degeneration of 
uranium and the age of igneous rocks in the 
earth s surface in vihich uranium free from the 
admixture of lead has degenerated mto uranium 
lead can be calculated The length of the suc- 
cessive penods m geological time can also be 
calculated, but no certaint} has been reached 
The em twatked on the table (page as 
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before the Cambrian correspond to about thirty- 
U%o miles of thickness of strata , and all the 
subsequent eras ^\lth fossil-bearing rocks to a 
thickness of about t\\ent>-one miles— in itself 
an astounding fact Perhaps thirtj million 
jears must be allotted to the duration of Pre- 
Cambnan eras, many millions to the duration of 
the Palaeozoic, fewer, 
but still millions, to 
the Mesozoic and to the 
CenozDic * 

It is an astounding 
fact that at least half 
of geological time (the 
Archieozoic and Pro- 
terozoic eras) passed 
before there were Ii\ing 
creatures with parts 
sufficient!} hard to form 
fossils In the latter 
part of the Proterozoic 
era there are traces of 
one-ceJJed marine 
animals (Radiolarians) 
with shells of flint and 
of worms that wallowed 
m the pnmal mud It 
is plain that as regards 
the most primitive 
creatures the rock 
record tells us little 
The rarity of direct 
traces of life in the 
oldest rocks is partly 
due to the fact that the 
pnmitiie animals would 
be of delicate build, 
but It must also be re- 
membered that the 
ancient rocks ha\e been profoundl} and re 
peatedly changed b} pressure and heat, so that 
the traces which did exist would be \cry liable 
to obliteration And if it be asked what right 
wc have to suppose the presence of living crea- 


• ‘ As a matter of fact, prehistory arckcology has no 
date But arch«Jojy, Jile ^eoJoey , Jus a chronology of 
sequences ascertained from types of their associated 
contents, which is sufTiaent for sacntific purposes 


tures in the absence or extreme ranty of fossils, 
we must point to great accumulations of lime- 
stone which indicate the existence of calcareous 
aigtc, and to deposits of iron which probably 
indicate the activity of iron-forming Bacteria 
Ancient beds of graphite similarly suggest that 
green plants flourished in these ancient days 

§ 3 

The Era of 
Ancient Life 
(Paleozoic) 

F or long ages there 
were no back- 
boned animals, or 
Vertebrates, only back- 
boneless animals The 
Cambrian period was 
the time of the establish- 
ment of the chief stocks 
of backboneless animals, 
such as sponges, jelly- 
flshes, worms, sea- 
cucumbers, lamp-shells, 
tnlobites, crustaceans, 
and molluscs There is 
Something very eloquent 
m the broad fact that 
the peopling of the seas 
had definitely begun 
Some thirty million 
Jears ago, for Professor 
H F Osborn points 
Out that in the Cam- 
bnan period there was 
already a colonisation 
of the shore of the sea, 
the open sea, and the 
deep waters 
The Ordoviaan penod was marked by abund- 
ant representation of the once very successful 
class of Tnlobites— jointed-footed, antenna- 
bcanng, segmented manne animals, with 
numerous appendages and a covenng of chitin 
They died away entirely with the end of the 
Paljcozoic era Also very notable was the 
abundance of predatory cuttlefishes, the bullies 
of the ancient seas But ,t was in this penod 



{Cepfuilaspts Lyelli) 

It belonged to the Upper Silurom penod and was 
one of the first true fuhes as apart from molluscs 
The targe head is co>ered with a hard shield It had 
embryonic fins in addition to the small flexible tail but 
Its swimming power was linuted 
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that the first backboned animals made their 
appearance — an epoch making step in evolution 
In other words, true fishes were evohed — 
destined in the course of ages to replace the 
cuttlefishes (which are mere molluscs) in domi- 
nating the seas 

In the Sthman period the peopling of the seas 
went on apace , there was the first known 
attempt at colonising the dry land For in 
Silurian rocks there are fossil scorpions and 
that implies ability to breathe dry air — by 
means of internal surfaces, in this case known 
as lung books It was also towards the end of 
the Silurian, when a period of great aridity set 
in, that fishes appeared related to our mud 
fishes or double breathers (Dipnoi), which have 
lungs as well as gills This, again, meant utilis 
mg dry air, just as the present day mud fishes do 


when the water disappears from the pools in 
hot weather The lung fishes or mud fishes of 
to day arc but three in number, one in Queens- 
land, one in South America, and one in Africa, 
but they are extremelj interesting “ living 
fossils,” binding the class of fishes to that of 
amphibians It is highly probable that the 
first invasion of the dry land should be put to the 
credit of some ad\enturous worms, but the 
second great m\asion was certainly due to air- 
breathing Arthropods, like the pioneer scorpion 
we mentioned 

Ages passed, and in the time of the Old Red 
Stone there was an emergence of Amphibians 
^Vhat steps of progress they seem to have made — 
the acquisition of fingers and toes, true lungs, 
nostnis, vocal cords, a movable tongue, a three 
chambered heart, and so on It was an epoch 


FORMATIVE TIMES 

f Establishment of the solar system 

Cooling of the earth 

1 Beginnings of atmosphere and hydrosphere 

1 Making of continents and ocean basins 

ARCHEOZOIC AGES 
PROTEROZOIC AGES 

Living creatures begun to be upon the earth 

Many of the backboneless stocks began 

PALAEOZOIC ERA 

(•CAMBRIAN PERIOD 

ORDOVICIAN PERIOD 

1 SILURIAN PERIOD 

1 DEVONIAN PERIOD 
CARBONIFEROUS PERIOD 

Ipermian period 

Peopling of the sea 

First fishes 

Land animals began 

First amphibians 

Rise of insects 

Rise of reptiles 

MFSOZOIC ERA 

rTRIASSlC PERIOD 

JURASSIC PERIOD 

CRETACEOUS PERIOD 

Rise of dinosaur reptiles 
Rise of birds and flying 
reptiles 

Rise of pnnutue mam- 
mals, flowenng plants, 
and higher insects 

1 

(EOCENE AND OLICOCENC TIMES Rise of higher maminals 

C^^070IC FRX \ 

[mIOCENL and PLIOCENE TIMES Emergence of man 


[pLLISrOCFVE OR GLACIAL TIME Last Great Ice Age 

RFCh\T TIVF^ 


Human civilisation 
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A GREAT STEP IN ENOLITTION 
The emcrpcnce of Amphibians wus a treat step in e%t»lution (»« 
text) ^iie fint use of the wice w-ss prohablj that indicatctl hj our 
fross and toads lIuxtcN and Haldane \^nic (m Ammal Bioto^} •) 

‘ At first rtadinc the statement that frogs resemble men in an> 
important degtcc ttu> perhaps raise a smile U u nevertheless true 
^\c can recognise in the frog a great manj parts that exist in our 
seh-es, arranged moreotTr in the same "nv A frog possesses 0 
head, a trunk and fore and hind limbs I he nostrils e)es eaf» 
drums, and mouth arc arranged in the same relative positions as in 


our henJ If wc look at the skeletons of 
man and frog we shall find that both 
possess a skuli, a bacHwnc consisting of 
septmte jointetl pieces or vertehrm the 
same tvpc of Umb bones the same kind 
of teeth Ifwedissect them, Wc shall m 
both discover red hlood, a heart m the 
front of the trunk and on the ventral 
surface, a Iti cr, a pair of kidnej-s, a spleen, 
a nerve cord vnthin the backlKine and a 
}.reat man> other organs which have a 
familv likeness to rich other, and arc 
to be found in similar positions in the 
liodies of the two organisms ’* 

fts fife history IS interesting TTie frog 
proball> recapitulates in the various 
stages of Its development the processes 
of ev olution accomphshed ov cr millions of 
>car 5 b> the whole race of amphibians 
(1) Before hatching, (2) Newly hatched 
IvrvTi lianpng on to a water weed, 
(t) viith external gills, (4) external gills 
are rovered over ond arc absorl^ , 
(5) limbless larv*e about a morwlv old, 
with internal gills . (6) tadpole with hind 
legs about two month* old, (7) with the 
fore hml« emerging , (8) with all four legs 
free, (i)> B>oungfrDg about three months 
old, showing' the almost complete ab- 
sorption of the tail and the cliange of the 
tadpole tnoudi into a frog mouth 


mailing advance, though thej remained frog* 
vMlted creatures even when tlicj reached their 
golden age tn the Cathomfccous period 
Tlic D^cman penod, including (hat of the 
Old Red Sandstone, was one of the most stgniR* 
cant periods in the earth’s histof) Tor it was 
the time of (he establishment of flowering plants 
upon (he earth and of terrestnal backboned 
animals One ■would like to have been the 
discoverer of the Devonian footprint of Thmopus, 
the first known Amphibian footprint- — an elo- 
quent vestige of the third great invasion of the 
dr> land It was probably from a stock of 
Devonian lung-fishes that the first Amphibians 
sprang, but it was not till the next period that 
the) came into their own Ilhile they were 
still feeling their waj, there was a remarkable 
exuberance of shark like and heavil) armoured 
fishes in the Devonian seas 

§4 

Evolution or Land Animals 
''T^HE Carboniferous penod was marked by a 
A mild moist climate and a luxuriant 
• Oxford VmterstSi Press 


vegetation m the swampj low grounds It was 
a much less strenuous time than the Devonian 
penod , It was like a very long summer There 
were no trees of the type we see now, but tlicre 
were forests of club-mosses and home tails, 
which grew to a gigantic size compared with their 
pigmy representatives of to da> In these 
forests the jointed-footed invaders of the dry 
land ran not in the form of centipedes, spiders, 
scorpions, and insects, and on these the pnmeval 
Amphibians fed 

The appearance of* insects made possible a 
new linkage of far-reachmg importance, namelj , 
the cross-fertilisation of flowering plants bj their 
insect visitors, and from this time onwards it 
maybe said that flowers and their visitors have 
evolved hand m hand Cross-fertihsation is 
much surer bj insects than bj the wind, and 
cross-fertiUsation js more advantageous than 
self-fertdisation because it promotes both fertility 
tmd plastiaty It was probably m this period 
that coloured flowers — attractive to msect- 
visitots-began to justif) themselves as bcautv 
become useful, and began to relieve the mono- 
tonoua green of the hofte-tad and club-moss 
forests, which covered great tracts of the earth 
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for millions of jears In the Carboniferous 
forests there were also land snails, representing 
one of the minor in\asions of the dry land 
tendmg on the whole to check i egetation They, 
too, were probably preyed upon by the Am- 
phibians, some of which attained a large size 
Each age has had its giants, and those of the 
Carbomferous were Amphibians called Laby- 
rinthodonts, some of which were almost as big 
as donkeys It teas tn this penod that most of the 
coal measures k ere laid down by the immense accu- 
mulation of the spores and debris of the club-moss 
forests Ages afterwards it was gis-en to man to 
tap this great source of energ} — traceable back 
to the sunshine of millions of years ago E\enlhen 
It was true that no plant or animal li\es or dies 
to Itself 1 

Big Advances 

As Amphibians had their Golden Age in 
the Carboniferous period we may fitly use this 
opportunity of indicating the advances in evolu- 
tion which the emergence of Amphibians 
implied (i) In the first place the passage from 
water to dry land was the beginning of a higher 
and more promiscful life, txxed no doubt by 
increased difficulties The natural question 
rises why animals should have migrated from 
water to dry land at all when great difficulties 
were involved in the transition The answers 
must be (a) that local drying up of waterbasms 
or elevations of the land surface often made the 
old haunts untenable, (h) that there may have 
been great congestion and competition m the old 
cjuaricrs , and (r) that there has been an un- 
deniable endeavour after well being throughout 
the history of animal life 

In the same way with mankind, migrations 
••ere prompted hy the setting in of prolonged 


drought, by over-population, and by the spint 
of adventure (2) In Amphibians for the first 
time the non digitate paired fins of fishes were 
replaced by limbs with fingers and toes This 
implied an advantageous power of grasping, of 
holding firm, of putting food into the mouth, of 
feehng things m three dimensions (3) 
cannot be positive m regard to the soft parts of 
the anaent Amphibians known only as fossils, but 
if they were in a general way hke the frogs and 
toads, newts and salamanders of the present day , 
we may say that they made among o^er acquisi- 
tions the followmg true ventral lungs, a three- 
chambered heart, a movable tongue, a drum to 
the ear, and hds to the eyes It is very inter- 
esting to find that tliough the tongue of the 
tadpole has some muscle fibres m it, they are not 
strong enough to effect movement, recalling 
the tongue of fishes, which has not any muscles 
at all Gradually, as the tadpole becomes a 
frog, the muscle fibres grow m strength and 
make it possible for the full grown creature to 
shoot out us tongue upon insects This is 
probably a recapitulation of what was accom- 
plished in the course of millemi in the history of 
the Amphibian race (4) Another acquisition 
made by Amphibians was a voice, due, as m our- 
selves, to the rapid passage of air over taut 
membranes (vocal cords) stretched m the larynx 
It 13 an intcresung fact that for millions of years 
(here was upon the earth no sound of life at all, 
only the noise of wind and wave, thunder and 
avalanche Apart from ihc instrumental music 
of some insects, pcriiapv beginning in the Car- 
boniferous, the first vital sounds were due to 
Amphibians, and theirs certainly was the first 
voice — surely one of the great steps in organic 
evolution 

{To be continued on p 3^3 ) 
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The Development of 
RELiaous Thought 
AND Modern Discovery 

CHAPTER in 

THE RISE OF CHRISTIANITY 



[Plata Amenean CoUmy JtrmcBm 

ANTIOCH THE BIRTHPLACE OF GENTILE 
CHRISTIANITY 


ChnsUanity ^vas bom >nto a w-orld tom with poitUcal dmension 
and a world of many religious and philosophical bel rfs the story 
of Its nse IS told in the text 

Thenameof Christians wasfirstg%«n to the little community 
of Nazarenes at Ant och in Nortliem S)-na where they had taken 
refuge from oificial Juda stn and Roman oppression It was here 
too that the comert Paul gathered around h ma great crowd of 
disciples 
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.-o-i "■"'7' 

number of Jto, G,,, 

M the Me„nl, Rni, 

commun.ty of t|,e r,r,t ( I 

ilcselopmem of Onck'r l'"'’"' 

sarmus forms, brmsmRil™";" "• 
'T:^"of,beci;r.!;:;'"^ 
Mnur gradual develop, „e,n „rT5" 

xleas, from crude btgmn, 
conceptions of a Lp|, 

creamr and goternorT nr 
Mith the Hebrews the tirr, '‘^'''erse 
from a tribal god to One Go I '’■» 
whole earth With the o?. J. "ic 
the Olympic gods, and fto*"’ '™'n 
of nature dnmities, to „ ""'“P 

and symbolical Eleusmian a^d 

mystery religions on the one , “'blue 
on the other the metaphy8,e.i'“‘'’ ''"'I 
nons of the philosophS" 
soaring conceptions of an unse. "'"t 
— the idealistic "orid"rc:“';“"o 
Platonic philosophy ^ iH 

We did not go into this deeni 
we are merelj tracing the ^ 
detelopments of religious id,^ 

"1 the 
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THE FORimi ROME 

Showing the column of Phocas the Tabulanum and the Arch of Septimus Seterus When the Christian 
era da^ed the golden age of Greece had passed and Rome «as entering on her decline ' 'lYuIy says the 
h^tonan Mommsen it was an old world and eaen the patnotic genius of Casarcould not make it joung again 
The common people were ready to listen to any prophet or teacher who offered them spiritual release 


old world This is not the place to describe 
the various schools of Greek philosophy, 
shhmigh s£>me of thejs teooiang js 

necessary for any one who would understand 
the later development of Chnstian theology 
and ecclesiastical doctrine To both not only 
Platonic and Aristotelian philosophy contnbuted 
tfieir part, but also the phdcsoplucal schooi 
of the Stoics, ethical both in aim and doctrine 
The teaching of the great philosophers was 
too intellectual for the common people, but 
that did not present philosophical ideas, rn 
the Jiands of learned men becoming part and 
parcel of Chnstian theologj and doctnne But 
wc are anticipating For our business now is 
to resume the story of religious deiefopment 
from the point we left ofT, namclj at the dawn 
of the Chnstian era c said that w c should see 


a certain coalescence of the old religions with 
the new As the Chnstian era dawned we find 
joot onJ^ jj snjJ ready for the seed of ChrsstxsJJ 
metaphysic, but a large number of the plants 
already m full and exuberant growth ’ 


The World at the DA^VN of the 
Christian Era 

T he state of the world when the first century 
A D , as ne call it now, began, was full of 
trouble ^\c shall begin our narrative by quoting 
thewords of a great historian picturing this world 
of the first century , the Golden Age of Greece 
had pa-ised, and Home nas entering on her 
decline 

There was in the world as Cas^r found it 
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the rich and noble hcriURC of past centimes, 
and an endless abun- 
dance of splendour and 
glor)’, but little soul, 
still less taste, and, least 
of all, joy in and through 
life. Trul) it uas an 
old ^^orld, and e\cn 
the patriotic genius of 
Cxsar could not make 
it young again. The 
blush of da\Mi returns 
not until the night has 
fully descended. Yet 
uith him there came 
to the much tormented 
nations of the Mediter- 
ranean a tranquil e\cn- 
ing after a sultrj’ 
day.” 

In these uords of 
the historian Mommsen 
(translated by Lord 
Brjee) the temper of 
the uorld into uhich 
Christianity was bom 
is admirably indicated. 

Through the length and 
breadth of chilisation 
there uas an almost 
conscious feeling that 
humanity had come to 
the end of Us journey. 

After all the ages of 
stnfe and speculation 
and debate, life had 
reached an equilibrium, 
and might be expected 
henceforth to pursue 
an even, placid, un- 
ad\ enturous course. 

The radiant Greek 
dreams of political 
hbertj' had been ex- 
tinguished in the \'ast 
and cumbrous stagna- 
tion of the Roman empire ; but at the same 
time the petty conflicts in uhich they had 


generally found practical issue were stilled in 
tlic Roman peace ; and 
.a disillusioned genera- 
tion had learned to 
prefer it so. In like 
manner the soaring as- 
pirations of the philo- 
sophers after some 
solution of the problem 
of the universe had 
ended in negation, and 
the sages were content 
now to'propound rules 
of life for men who 
knew not, and had 
ceased greatly to care, 
whence they came and 
whither they were to 
go. E\cn in Judsa the 
trumpet-tones of the 
prophets were silenced 
and replaced by the 
lecturing \olces of the 
doctors of the law. 

In material wealth 
and power such as 
none of the great em- 
pires had attained, 
Rome seemed to have 
gained the whole world 
and destroyed its soul. 
Civilisation had be- 
come 3adcd and list- 
less, though for that 
very reason many men 
and women, dissatisfied 
with a world that 
seemed occupied only 
with its own matenal 
prosperity, were ready 
to listen to almost any 
prophet or preacher 
who claimed to offer 
them spiritual release. 
Throughout the great 
. ^ Empire, but especially 

in Its teeming and cosmopolitan capital, exotic 
faiths and superstitions from the East found 



\Fhet9 MonttU 

ISIS AND IIORUS 


Among the nun> culls in voi^e among the Romans at 
the time when Chnsiian thcolouy was being formulated 
w*a3 that of the worship of Isis and Horus The 
m)'sticai background of the cult was borrow ed from the 
Cgyptuns 

Sir James Fraser saj-s “ lltr uorslnp teas one of Ike 
tnosi popular at Rome and throughout tlte Empire Some 
of the Roman emperors themsek es tcere openly addicted to 
tl Her riles appear on Ike Khole to hate been honourably 
distinguished b) adigmiy and composure, a solemnity and 
decorum tiell fitted to soothe the troubled mind, to ease the 
burdened heart We need not tconder, then, that in a 
period of decadence, tihen traditioncd faiths tcere shaken, 
uhen systems clashed, nhen men's minds were disquieted, 
when the fabneof empire itself, once deemed eternal, began 
to shoto ominotu rents and fissures, the serene figure of Ists 
tilth her spinuial calm, her ^ortotu promise of im- 
mortality , should hate appeared to many like a star in a 
stormy sky, and should note roused tn their breasts a 
rapture of dnotion not unlike that which uas paid in the 
Middle Ages to the Virgin Mary Indeed her stately 
ritual, uilh its skaien and tonsured pnests, its malms and 
tespers, its tinkling music, sis baptism and aspersions of 
holv tiater, tts solemn proeessionsfits fetcelled images of 
the Mother of God, presented Btany points of smilanty to 
the pomps and ceremomes of Col/ioltrunt In art the 
figure of Isis suckling the infant Horus ts so like that of 
the Madonna and child that it has sometimes received 
the adoration of ignorant Christians ” 
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ec?!e homo 


After the famous painting by Cisen representing the final scene of the arra gnmeni of Jesus of Nazareth by the 
Roman go\ernor of Jerusalem Pontius Pilate 


eager acceptance, and proliferated exceedinglj 
in the fallow fields that the fashionable sceptiasm 
had laid waste Their appeal was mostly to 
emofiurt nr aa a&if J AvfiV Cfrcvi enf 
“ enhghtcnmcnt ” From Phrygia came the 
worship of the Great Mother with its mixture 
of cruelty and asceticism from Fgjpt the 
necromantic m)sticism of Isis and Serapis 
from Persia a little later the solar res'isahsm of 
Milhra 

Common to all these cults and manj others was 
the teaching that man has here no abiding nt>, 
that there is a higher life to which he ma> be 
heir, and a higher power m whose being he may 
piftieipate Nor was it only among the sus- 
ceptible iiusses that these hopes stirred Among 
the grealrst minds of Rome we can sec, as the 
age of the Republic ends the formulation of a 


belief in human sur\i>al, conditioned by the 
moral Ian, which nothing m the traditional 
myihology justified “ This thcor} of life and 
” h.'tAss Sat ety?»'es'j.\5w 

m Viigil *' coming dowm from Pythagoras and 
popularised by Platonism, wth some Stoic 
elements, had gamed immense ^oguc among 
educated men of the last period of the Republic ' 

5 = 

T O this world of men ‘ sitting in darkness 
and in the shadow of death ’ came, towards 
the end of w hat w c now call tlie first century A D , 
of a religion tlut claimed to give what all 
sought, the assurance of contmuinf; life Such 
an assurance was offered in varying degree by the 
philosophers and by the mjatagogues , but this 
new religion of Chnstianiiy differed from all 
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[r/ow An tTKan Colony Jmiatem 
A GALILEAN JEWISH S\*NAGOGUE 


The partially rcstored^euish S>naBO(pjc at Tell Hum the site of ancient 
Capernaum on the northern shore of the bea of Galilee Galilean Judaism was 
closer in touch VMih Creek ideas and oriental philosophy than that of Judea 
It tABS the Christianity of the Galilean apostles that St Paul expanded and 
amplified and in doing so encountered opposition from his fellow Apostles 
(Sec page 320) 


Others in this, that 
mstend of hising its 
hope on a prion reason- 
ing or inN thological 
allegorj it put fonvard 
the plain clcar-cut state- 
ment of fact tliat ^ man 
had, quite rcccntij and 
at a time and place 
preciselj stated, actinlK 
nsen from the dead 
Man) of the preachers 
of the new faith had 
actuallj known this 
Jesus of Nazareth , thej 
had accompanied him 
about Judxa proclaim- 
ing his message , thej 
had been with him when 
he was arrested hj the 
orders of the Jewish 
priesthood, arraigned 
before the Roman 
go\emor, and put to 
death on a charge of 
treason by the terrible 
process of torture 
known as crucifixion 
They had seen him 
die, they were personal 
witnesses of the dis- 
appearance of hi3 body 
from Its tomb , and, they said, they had subse- 
quently met and spoken with him on more than 
one occasion They even asserted that they had 
seen him received up into the sky He had left 
them the charge to go out and proclaim to the 
world that just as he himself had triumphed over 
physical death, so also was it possible for those 
who would follow m his footsteps to do likewise 
This circumstantial narrative of a literal death 
and a literal resurrection is the essence of Chris- 
tianity as first presented to the world All else 
— Its exalted moral code, its sacramental system. 
Its exposition of the nature of God and his purpose 
for the world — was subordinate to this, and, in 
the eyes of the earliest missionaries, meaningless 
without it “ If Christ be not nsen, then 


IS our preaching N-ain, and your faith is also 
vam *’ 

This teaching, being addressed m the first 
instance by Jews to a Jewish audience, was 
expressed in the form of a fulfilment of Jewish 
prophecy The master who had proved his 
authonty by so stupendous a marvel could be no 
other than Messiah, the long expected deliverer 
of the chosen people, the King of the Jews 
But, contrary to the current interpretation of the 
Messtanic prophecies, his kingdom was ‘‘ not 
of this world ’ He had not come to overthrow 
the Roman Empire and restore the political 
independence of Israel Rather had he founded 
a spiritual “ kingdom of God ” of which all 
who followed him might become citizens, and 
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his disciples foretold that, though apparently 
defeated bj his pnestlj enemies, he would come 
agam from his seat m heaven to establish this 
kingdom and with it the reign of righteousness for 
ever 

The First Christian Community 

Such a doctnne could not be preached with 
impunity in the Jerusalem of the first centurj 
Official Judaism tolerated a wide divergence of 
theological opinion — the mere evistence side by 
side of the Phansee and Sadducee sects would 
prove so much But it could scarcely tolerate 
the identification of the dreamed-of embodiment 
of the nation’s hopes with a condemned felon 
whom the pnests had themselves handed over 
to the executioners Hence the litde community 
of the Nazarenes ( Christian ” appears to have 
been a nickname coined a little later at Antioch) 
grew up under the shadow of persecution Its 
leaders were impnsoned and fiogged, and one 
of their chief lieutenants, an early convert named 
Stephen, was put to death b> stoning on a charge 
of blasphemy For a time, indeed after this the 
societ) was compelled to disperse , but it came 
together again before long 
This first group of pioneers did not for son^ 
lime conceive of themselves as standing apart 
from the religious beliefs of their race Thej bad 
no theology and no literature of their own, and 
scarce!) any organisation They accepted all 
the sacred books of Judaism, but the) intcrprcicd 
them as pointing to the climax of Jewish histor) 
in the mission of tticir crucified and nsen leader , 
and in his personalit) the) found the cxplanatfon 
of the whole 

It was in this concentration of their thoughts on 
the persoruht) of their master that the) stood 
apart, and not in an) revolutionar) code of 
morals Fthicall), the Christian teaching dif 
fered little from Jewish moraht) in its loftiest 
and puf«t form Jesus lud summed up the 
dut) of a Christian in one sentence 

Tliou shah love tlie LoriT ih> God with atJ lh> 
lirart and \«itli all lh> soul and with all th> 
strength and with all thy mind and rh> neighbour 
as th)>c]f 

'JTis sentrmc a a mere juvljpos non of two 


quotations from the Pentateuch, and illustrates 
Christ’s repeated declaration that he came not to 
destroy the law of Moses but to fulfil it So at 
first his followers continued to live the stnet 
Jewish life, lUumined however b) certam ideas 
directly connected with the personahty of Jesus 
These ideas were aftenvards to be expressed m 
much more exact form , but at this time the) 
were very imperfectly defined The core of 
them was this that Jesus was in some sense 
divune — “ the Son of God,” he had called himself, 
that by vnrtue of his power, and particubrl) by 
the merits of his death, which he could if he had 
so chosen have avoided, the) might become 
punfied of the taint of sm , and that thus purified 
and made members of his consecrated soaety 
they became heirs of the Kingdom of God, in 
which they would enjoy eternal felicity after the 
return of the Master and the end of the world — 
both ev eots were expected to take place in a v er) 
short tune 

§3 

How CnRIST7AN!Ti TOOK SHAPE 

B efore we go on to sketch the nse of Chris- 
tianit) to the time w hen it became established 
as the state religion of the Roman Empire, let us 
bnefi) consider (i) ^\^lat Christianity was for 
the Apostles themselves (2) How the Chris 
tianit) of these Galilean apostles was transformed 
b) lliat great onginal genius St Paul and became 
a s)-stcm of Pauline theolog) (3) How as its 
geographic boundancs extended, and it made a 
wider appeal, it assimilated vanous ideas, ntes, 
and ceremonies from the pagan mjstcrv religions 
which liad been developing m Greece and else- 
where for several previous centunes (4) How 
also It was built up into a 8)-stem of theolog) 
permeated b) ideas drawn from Greek phtlosoph) 
ami Nco Platonism (5) How final!) a bod) 
of propositions or doctrines was embodied m the 
formularies of an mstiluliona! Church 

\Micn we fuve done that, and it can be done 
here on!) bncll) , v\e shall consider some riioJeni 
interpretations and evaluations of Christianity 
in the light of modem knowledge and present- 
jay thought It has been remarked lliat It 
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"But, c\cn so, It IS still, 1 

j think, remarkable ho« soon, 

when we search the early 
authorities on wluch alone 
sober Church history can be 
built, we dlsco^c^ that there 
^ arc onij three of the twche 

about whose careers anj 
■<■ /•■ 'V detailed information exists — 

^ Peter, James, and John About 

»'^“ ^\c must free our minds, as 

f - " T^Bn^K Streeter sa)s, of the 

*^ < traditional picture of thentehe 

apostles Bitting at Jerusalem, 

- intending the organisation of 

■„ ' ■•^ 'a the pnmitne Church There 

^ ■*“ j- was no such thing ' Thej had 

5*^- -'- iV * Judgment was at 

f; iU*' Their duty was to call 

^ ^ f>i6n to repent before it was 

t too late 'When the Lord 

*' ^ tr '*^'^1 **' *■ might any day return in glory, 

lP)oiQ naif Taytor It was Unprofitable to buildup 
THE ROCKY HILLS OF JUDiEA an organisation about which 

It was across such deserted sun bitten dusty heights as these that the one thing cCTtZin was that 
Jesus of Nazareth and Ks disciples tra.eUcd by foot from one place to , 

another in the scattered Judxan world 

They were not interested either 

IS a far cry from the Sermon on the Mount to in the definition of doctrine or in the theory of 
the creeds of the fourth century,’ and it may be Church order, ‘ the hammer of the worlds 
added it is also a far cry from the fourth century clock was raised to stnke the last hour ” This, 
to the twentieth The predominant fact we note they believed, their Master had taught them , 
in the earliest days of Christianity is the pre the second coming was conceived of, at first, as 
dommant fact that has always marked it up until an iimmnent event likely to take place in the 

our own day the foundation of the faith which lifetime of those who had known him on earth , 

characterised the earliest disciples wa* the tiiey belieied that in some sense he was divine 
personality of Jesus they behexed in his Messiahship , they believed 

How did Christianity take shape m the age of that he had nsen from the dead , they believed 
the apostles? History, says Canon Streeter, that for them and all true believers, a place was 
IS strangeK silent about what became of the resersed m the coming Kingdom (Whether the 
meUc apoStles The,t t»ehe yea.s’ residence . „e ft,™i.ee By D, Snee.c, (Al.e 

m Jerusalem may rest on genuine tradition miUan&Co) 




THE ROCKY HILLS OF JUDiEA 
It was across such deserted sun bitten dusty heights as 
JeSus of Nazareth and his disciples travelled by foot from o 
another in the scattered Judican world 
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Apostles hid 1 tompletclj \\ronc ituprc^jon of 
Chnst s tcnchinq regarding the Kingdom of 1 len% cn 
IS a sulject on ^^hlLh we need not enter ) 
Christian Origins 

I hose who Ixivc nude an\ stud\ of Chnstun 
origins f^now how dillicuft u is e\cn for scfiofars 
to piece together an accurate and connected 
stor\ of the origins of the pnmitnc Church of 
the Chnstun Ministrt, of Churcli go\em 
ment or cicn what were accepted doctrines 
Streeter tells us that there was a far greater 
dwcrsitt and \anet) in primituc Ciinstianitj 
than IS comnionlj recognised 1 here were 
diicrsities in the earliest churches dwersitics 
which had their origin in the Apostolic age 
we find them c\cn in the 
Gospels 

There existed in the sub 


Iiteratiin, moit \a!ucd, and also in regard to 
the manuscript tradition of such books as the) 
had m common ’ — that the Gospels were written 
As the men who had known Jesus grew old it 
became incrcasmgl) urgent to put down in 
writing their memories of the Afasters hfc A 
great mimher of such biographies were prouded 
nearl) all purporting to be the work of e}e 
witnesses The majoritj of ilicsc were un- 
doubted!) spurious and were soon rejected by 
the mam hod) of the Church 1 our remain 
whoscauthcnticit) wasgcncrall) accepted There 
IS good reason to suppose that the wnters of the 
three StnoptiC Gospels liad access to earlier 
doaimcnts now lost 


Apostolic age a high degree 
of local independence cicn m 
regard to matters which must 
ha\e been considered as of 
supreme importance These 
earl) churches founded m the 
manner the) were (not al\\-a)s 
by Apostles or trained mission 
anes but b) unnamed Jews ot 
the Dispersion) diitcred from 
one another ‘ differed accord 
ing to the degree of knowledge 
and insight of the first en 
thusiast who preached there 
according also to the temper 
and t)pe of their earliest 
concerts There was one 
Lord one faith one baptism 
but the content of that faith 
i-aned enormousl) from place 
to place (Streeter ) 

The history of Christianity 
during the first fi^e centuries 
is the history of a progressive 
standardisation of that dn ersit) 
It was during the earlier part 
of the penod of maximum 
independence — in regard to 
doctrinal emphasis, church 
orgamsation the religious 






trAora 


TIIE rOURTIl CFVTURA CODEX SINAITICUS 

It ranks with the Codex Vat.canus as one of the l«o c^^L’^ence^Tn^m 

older than the Codex Alexandandr.um One of 2,^ t AJ> J^o Other ewJence 

margtna of the section numbers compiW for the ° TT,e tnamiscnpt t«s d scovered 

goes to show that tt cannot hatej^n }s"’,b‘ "German schoUr Tischendorf who rescued some 

!old to the Tsar of Russia and subsequeotl/ offered to the Untish ^^tK»n 
t *933 f®^ •*'* ®®° 
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ST PprrR MSITED IV PRISON DY ST PAUL 
A fresco by MasacC o 


Ho IjuI the Jewish Thar 

Chrstun h* trsoifortmt on 
to *ca!ou» r V 

isdcscrbeJ ntheVcxt 1 aul ' 

•nl.courvetJf i ?«ch nc t^e 


see became Paul the 
from arrocant Ksbb 
onary of f-hr sttaiuty 
nashmselt mpr soneJ 
new fa th 


little doubt that thej arc based upon early and 
in the main reliable sources • 

The fourth gospel is entirely different from 
the three Synoptic Gospels It is clearly the 
work of a mmd of poetic cast wth some philoso 
phicat training and far more interested in ideas 
than in e\ents Apart from the story of The 
Passion at the end it is mainly thro%\n into the 
form of a series of discourses put into the mouth 
of Jesus but apparently rather intended to 
exhibit his teaching m a com entionalised form 
as Plato did with the teaching of Socrates than 
to claim strict historical actuality for the speeches 
themselves The theology that xs ivntten be 
tween the lines of this gospel is the theology of 
Paul though making use of certain ideas 
developed by the Jewish philosopher Fhilo the 
author introduces a new and potent concept into 
Christian thought This is the Logos the 
Word ivh ch may perhaps be defined as the 
personification of the eternal creative power of 
God and the temporary fusion of the Logos 
wth a human personality is the author s explana 
tion of the mystery of Christ s nature The 
origin and development of this doctrine of the 
Logos (going back to Plato) we shall see in a 
moment 

Who that author was is the subject of another 
great controversy Tradition makes him John 
the last survwor of the twelve apostles writing 
down m extreme old age the memones of his 
youth If this be true or even if the gospel 
in any sense represents John s personal tesumony 
though A\Titten down by some pupil after his 


• ProFcssor T C ButV it vr tes Professor U 
Bultmann of Marburg s one of the most nfluent at 
of the lounger iheolog ans m Germany h $ I terary 
analysa of the sources s to be found n h s //r/orj 
o/ lit Sinopt e Trad I on {19 1) and h s \ ew of ihc 
Cospel Sajings n hs Jet i (1926) In Bultmann s 
op n on the bay ngs arc all that s h stor cal the 
tales of Jesus together \ th the general frame orlc of 
the Gospel JI story he regards as a product of the 
n ss onaty needs of early Ilellenstc Chr st an ty 
Jesus was an eschatolog eal prophet a herald of the 
comngkngdom or rule of God no doubt lie was 
cnic fed and be! e\ed I y d sc pies to ha\e been seen 
al e agan but that s all we know about H m for 
cetta n accord ng to Bultmann 

I lofeasor Burk tt s sery far from that ng th a > e v 
and g« ea strong reasons for d ssent ng from it 
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By Lorenzo Lotto 

Paul of Tarsus > -as a ^•lolent penecutor of Nazarenes He hunted them out from synagogues the\ were 
scourged and he had \'oted for the r execution the persecut on culminated in the martyrdom of Stephen by 
stoning Paul las a i itness of the >oung saint being battered to death by ho I ng fanatics It made a great 
mpression on him 

Dr Inge «T tes Stephens speech may ha ^ made him ind gnant his hero c death the >ery ideal 
of martyrdom must ha>e a i-akened ^erj different feelings 

death it is an independent confirmation of the fullest sense create e creative of new life and 
Pauline vers on of Christiamtj which is of the of new concepts 

greatest possible weight But a large body of At what point does interpretation come in? 
modem cntiasm denies to it any such status \t the very outset at the fountain head of 
and places Its or gin well into the second century Chnstian faith and hfe we cannot find datum 
AJ5 If these critics are right it is ultimately without interpretation Fact and interpretation 
derivative from Paul and not a separate piece of are inevtncably intertwined Dr Matthews is 
cv idence that his interpretation is authentic thus expressing the same point of v lew as Dr 

Inge The rchgious expenence of Jesus not 
The Ultimate Source of Christ an Dogma onlv expressed itself in but flowed into moulds 

In all this we see how difficult it is to d s which were provided by the thought and imagery 
tmguish fact from interpretation the ultimate of IIis race and time Again There is no 
source of Chnstian dogma as Dr V R Matthews need to labour the pomt that St Paul presents 
insists IS the expenence of the Founder of Chns a rel gious expenence coloured to an indefinite 
tian ty himself The inner hfe of Jesus his degree by interpretative ideas ’ 
towenng divnne ongmahty contain elements Dr Matthews is thoroughly 'modernist' 
which are beyond our conjecture That « when he writes The idea that the Gospels are 

fundamental Hs expenence was in the simpteand unprejudiced accounts of the objective 
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spheres of human endeavour It is burning 
zeal, undaunted courage, will power bom of 
inward convnction, and in Paul’s case self sacrifice 
and profound assurance t/iat he was fui^I/ing a 
mission to which he had received a special call 
from God He was a great organiser, refornner, 
and theologian 

Paul (or Saul) of Tarsus in his earlier life was 
a learned Pharisee of the school of the Rabbi 
Gamaliel In Paul the Jewish Pharisee, and 
Paul the Christian, vie have a vivid contrast 
The Pharisees were a so called “Jewish sect” 
or school They took their stand upon the Law, 

‘ together with those inferences drawn from its 
written letter which had, partly from time 
immemorial, been current as a sacred tradition 
among the people " Thej scrupulously observed 
certain ordinances relating to things clean and 
unclean They wished the State and all its 
political doings to be directed and measured b} 
the standard of the Law, without regard for the 
priestly and aristocratic families Tliere were 
sharp differences between the religious beliefs 
of the Pharisees and Sadducees Paul the 
Pharisee had imbibed the spint of fanatical 
hatred against the new sect called the Nazarenes 
(early ChrisUans) and the new Gospel which 
tended to the overthrow of the Pharisees’ 
cherished idols and the fonnabues enjoined by 
the Law Paul of Tarsus was a violent perse 
cutor of Nazarenes He hunted them out from 
sjTiagogues , they were scourged, and he had 
jcvcd Aar Abc.-r cxecuJitm , iks pwscciv.’cw 
culminated in the martyrdom of Stephen by 
stoning Paul was a witness of the young saint 
‘ being battered to death by howling fanatics ’ 

It made a great impression on him Dr Inge 
writes * Stephen’s speech may have made him 
indignant, his heroic death the very ideal of 
martyrdom, must have awaJvened very different 
feelmgs " 

Paul’s Vision 

\\hen Paul had finished his work as an 
inquisitor at Jerusalem, he set out to root out the 
odious sect of Nazarenes from Damascus On 
this journey he met the cnsis of his life in a 

° Dr li'S® 


ibange which so astonished the survivors among 
his victims ? To suppose that nothing prepared 
for the vision near Dimascus, that the apparition 
in the skj was a mere ' boft from the 6/ue ’ is an 
impossible theory ” Dr Inge answers the 
question " An undercurrent of dissatisfaction, 
almost of disgust, at the and and unspintual 
seminary teaching of the Phansees now surged 
up and came vciy near the surface His bigotry 
sustained him as a persecutor for a few weeks 
more, but how, if he could himself see what the 
dying Stephen said that he saw ? ^lould not 
that be welcome liberation ? The vision came 
in the desert, where men sec visions and hear 
voices to this day They were very common in 
the desert of Gobi w hen Marco Polo trav ersed it ’’ 
\\c do not take this as implying that Dr Inge 
questions the phenomenon of “conversion/ it 
IS merely a piece of constructive psycho analysis 

An amazing iransformotion, a complete parung 
of the ways , from self sufficient, arrogant Rabbi, 
from a travelling lecturer on philosophy, Paul 
becomes a zealous preacher and missionary of 
Christianity 

He began to preach the very gospel which he 
had spent his life hitherto in trying to destroy 
* Driven from Damascus/’ says one biographer 
of Paul ‘ by Jewish animosity, he contrived to 
escape down the city wall in a basket, and made 
his way to Jerusalem where, as was natural, he 
was received with coldness and suspicion 
After a trance and vision m the Temple, m which 
hs uas /EvwRbadmrrd to him, he 

was dnven to Tarsus by a plot to murder him ’’ 

At Lystra on one occasion he was stoned by the 
Jews and left for dead , he probably earned on 
him the marks of his wounds to lus last day 
He travelled extensively, preaching and founding 
churches At Troas he saw the vision of the 
‘ man of Alacedonia ’’ which led to his great 
decision to carry the Gospel into Europe At 
Phdippi he was scourged and impnsoned, he 
was dnven by the Jews from Thessalomca, and 
so from place to place Probably all the time he 
was supporting himself by his trade of tent 
maker Often he had to flee from plots to murder 
him He had to face not only all the hardships 
of travel but ‘ all the cruelty of the fanaticism 





Shoning (right-hand comer) the historic Brook Kenth. {The Brook Kerith is the title and subject of the late 
Mr. George Moore’s vrell-knouTi tvork.) A photograph takmfrom the air rvhich illustrates the deserted character 
of the countn’ around lerusalem. St. Paul, on his long joume>-s between Damascus and Jerusalem, may hate 
passed through a wilderness such os this where, as Dr. Inge suggests, men see visions and hear voices to this day.” 


which rages like a consuming fire through the 
religious history of the East.” 

Dr. Inge believes that Paul intended to go to 
Rome ” and thence to Spain — a scheme worthy 
of the restless genius of Alexander. He saw 
Rome, indeed, but as a prisoner. The rest of 
his life is lost in obscurity. The writer of the 
Acts does not say that the two years’ imprison- 
ment ended in his execution ; and if it was so, 
it is difficult to see why such a fact should be 
suppressed. If the charge against him was at 
last disnussed, because the accusers did not 
think it worth while to come to Rome to prosecute 
it, St. Luke’s silence is more explicable. In any 
case, we may regard it as almost certain that St. 
Paul ended his life under a Roman axe during 
the reign of Nero.” * 

Such then, in brief, was the life of St. Paul. 

• Oultpoken Eisayt. By Dean Inge (Longmans&Co.) . 


St. Paul’s Theology 

We have now to consider in what way St. Paul 
altered, amplified, and expanded the Christianity 
of the Galilean apostles. In principle, as Dean 
Inge remarks, ” he committed himself from the 
first to the complete emancipation of Christianitj' 
from Judaism.” To the Jewish Christian, Jesus 
was the national Messiah ; a Alessiah they 
expected to return when they would see revived, 
and on a grander scale, the glories of the golden 
age of Da\-id. These, sap the Dean, were the 
cluef articles of faith in Judaistic Christianity 
“ This Was, however, only the framework. 
'W'hat attracted converts was really the historical 
picture of the life of Jesus ; his message of love 
and brotherhood, which they found realised in 
the little commtmities of beliei-ers ; and the 
abolition of all external barriers benveen human 
beings, such as sodal position, race, and sex, 
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factsoflhehfeof Jesushaslongbeenabandonedbj m size, with meeting eyebrows, with a rather 
students, and they are recognised as being plainly lai^e nose , full of grace, for at times he looked 
documents for the propaganda and instruction like a man and at times he had the face of an 
m the Chnstian faith, written to set forth Jesus as angel His temperament was cholenc and 
Messiah and Sa\iour Thej are thus not them- impetuous, his nenous organism finely strung 
sehes pure data unmixed with interpretation and qunenng with sensibility; there was 


The dogmatic 
inotne IS funda- 
mental ” • 



" » now to 
the second 
point, the part 
plajed by St 
Paul.thegreatest 
figure m the 
history of 
Christianit) , 
and a great 
ongmai genius 
Paul was 
probablj bom 
about the same 
time as Jesus, 
who died at the 
age of thirty It 
is xety unbkel) 
that Paul c%er 
saw him , if he 
did, it was as a 
hostile critic 
Paul was a Jew, 
but 



li’Aota jliufmon 


LA PIETA 
Dy Michael Angelo 

Sir James Frazer soRgests that the type created by Greek aitists 
■“jv", . her dying lotcr m her arms may 

„ lute biren the model of the Pieta of Chnsiian art the \ irmn wth 

Roman ,he dead b^> of her dwme Son m her lap There are 
atizen b> biclh lo^ScTe ^ conc^wiom 

He was a work- 

the standards of his time he was highlj edu- finnationof the ^ 

cated He has been described as “bald- 
headed, bow-legged, strong!) built , a man snuU 


nothmg in him 
of theimpressne 
stoic " He 
studied under 
Gamaliel, one of 
the great Rabbis 
at Jerusalem 
Probably he 
meant, sajs Dr 
Inge, to be a 
Jerusalem Rabbi 
himself, still 
practising h 1 s 
trade, as the 
Rabbis usually 
did “He 
suffered from 
some obscure 
phj'sical trouble, 
the nature of 
which we can 
only guess It 
was probabl) 
epilepsj, a 
disease which is 
compatible with 
great powers ol 
endurance and 
great mental 
energj , as is 
proved by the 
cases of Julius 
Cassar and 
Napoleon He 
was liable to 


• Docwa ,n Hiitory and Thought 

M R \t»uhew» (Sisbct.) 


Tditcd by 


suppositionthathen-ascpileptii:" 

All that TO nallj W of h,s l.fe i.es m the th,m 
jcarabcmcen jhandAD 66, h.ch form m 
ccmral penod The secret of Paul s unparalleled 
and lus dominance .s s.mplj the secret 
of all great men in religion, ,n politics, m all 
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calls'* m3 gospel ” (Rom 11 16), uislnscdonhis 
o%\'n experiences, on the religions ideas present 
in his own mind, and on his own conception of 
the significnnce of Jesvis and his place in the 
histor) of mankind, m " the whole counsel of 
God” I hat, as Professor nethunc-Rakcr re- 
marks, ” inaohed inferences as to existing ideas 
and institutions which not all the leaders of the 
new socictj were read} to accept ” St Paul was 
a thinker, a disciplined mj-stic philosopher, an 
ongmator of a schematic thcolog} What was 
new and strange to some of his fellow Chris- 
tians belonged to the framework of St Paul's 
mentalit} 

§ 5 

Birth of Christian Thcology 

I T would be going be}ond our province to 
expound full} the w a} 3 in which Pauline 
theolog}, in the range and reach of its de- 
velopment, travelled far from the original Gospel 
preaching It is also outside our scope to dis- 
cuss whether St Paul’s theology deflected the 
subsequent history of Christianit} , whether 
after the gospel of Christ passed through the in- 
terpretative medium of his mind it was left sub 
stantially unchanged , certainl} he introduced a 
highly theological element It is mosll} due to 
him that Chnstiamty became a world religion 
The pastoral care of the apostles for the loval 
churches they had founded was the occasion of 
the birth of Christian literature Paul the one 
intellectual giant among them, was responsible 
for the largest contribution In the midst of his 
continual travels he took every opportunity of 
writing long and profoundl} argued letters to his 
converts, sometimes addressing a whole church 
in a document obviously meant to be read aloud 
at the meeting for prayer, sometimes writing 
more personally to the individual disciple whom 
he had left behind as bishop In these letters we 
have the first attempt to endow the Christian 
religion with a theology 

A Theology Necessary 

A theology was necessary for two reasons. 
Paul had brought Christianity out from among 


the simplc-mmdcd Gnhicans who had seen its 
beginnings, and exposed it to the criticism of the 
subtle nnd questioning Greeks, who al\va}s 
wanted answers to the questions how and why 
Paul found many among his converts who 
were familiar with other religious and philo- 
sophical systems, and were inclined to graft ideas 
from them upon the Christian stock Some of 
these were fdt to be incompatible with the truths 
for which Chnstianit} stood Dut before the 
falsehoods could be refuted it was necessary to 
have a reasoned statement of what the truths 
were He had to meet hostile criticism b} 
intellectual arguments and m terms of Hellenic 
thought 

\\c shall sec in a moment what the principal 
ideas of St Paul were, and the question imme- 
diate!) arises, are they a true representation of 
the teaching of Jesus Christ, the carpenter of 
Nazareth ? On the one hand, they are mtensel} 
sophisticated, in form Oriental Greek rather than 
Jewish, and the more they are studied in detail, 
the more do they recall the main features of the 
m}*stcry religions But it may be argued that 
the} seem to have been accepted without demur 
by the men who had actual)} lived with Jesus , 
since no earlier Christian writings than Paul’s 
have come down to us the existence of any 
purer form of the gospel, from which he can be 
accused of departing, must be pure supposition 

Generali} it may be said that St Paul began to 
assert far more about the crucified Lord than the 
bare fact of his Messiahship and the conceptions 
of him formed by his followers In Christ he 
saw something of a vast positive significance for 
the whole of humanity , but to discuss here 
Pauline theology, as exemplified in his doctrine 
of God, the doctrine of the Divinity of Jesus 
and his doctrines of Redemption, JustificaQon, 
Reconciliation, and Faith, forms no part of our 
purpose 

At first It would appear that he had shared in 
the conviction of the primitive Christian com 
munity that the coming of Chnst would take 
place very shortly , if so, that expectation gave 
place to an deviated conception of the future life, 
a conception opposed to the Jewish notions of 
any triumph of individual or national aspirations 
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and m contradiction to the Jewish doctrine of a 
future life which posited a resurrection of the 
corporeal frame , he categoricallj asserted that 
“ flesh and blood cannot inherit tlie Kingdom of 
God ” (He may have meant these words in the 
sense that human immortality comes as a super* 
natural gift and not as a natural right ) " He 
rejected all suggestion of a future existence m a 
disembodied state and taught that for the fleshly 
body would be substituted a body, frame, or 
form which belonged to the spirit world ” 

Paul saw the principle of the new life in the 
Holy Spirit, the Spirit of God or the Spirit of 
Christ To the Jewish and primitive Christian 
conception of the Spirit he gave a development 
and an application which appears to have been 
original with him For he ascribed to the Spirit 
character, imtiative purposive action ethical 
quality which together represent what we mean by 
personality He read the character and discerned 
the purpose of the Spirit from his knowledge of the 
character and purpose of Jesus * 

This mystical doctrine of the Spirit (immanent 
in the soul of the believer) says Dr Inge, was 
" a conception which was the core of St Pauls 
personal religion, and more than anything else 


emancipated him from apocalyptic dreams of the 
future . The doctrine of the Spirit as a 
present possession of Christians brings down 
heaven to earth and exalts earth to heaven ” 
Dr Inge adds It is useless to deny that St 
Paul regarded Chnstianitj as, at least on one side, 
a m)sterj 'religion ” All we have been sajing 
about Pauline theology is, «c presume, generally 
admitted, if not always in the set terms we have 
used , some regard “ mystery ’’ as inherent in 
the teaching of the Master himself, and lay stress 
on that mystical significance ^ 

• Dr F J Foakes Jackson in ChntUamty tn lie 
Ligl I of Modern Knottledge 

t * It IS a confusion of thought to say that if the 
Christian Church makes an essential part of its 
Gospel something which is found in the teaching 
of Paul and is not found in the teaching of 
Jesus that is to put Paul as a teacher above Jesus 
For according to the Christian faith the ch ef 
significance of Jesus is not in what he taught but in 
what he was and m what he did and if he did not 
himself explain in words the significance of what he 
was and what he did but left that to be explained by 
hu servants under the guidance of his Spirit later 
on when he was no longer present to the sight of 
men that is obviously not to make the servant 
superior to his Lord — Dr Edwyn Bevan m 
CAmftaniry (Home University Library) 


(To be continued on page 363 ) 
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SCIENCE AND 

Modern Thought 

CHAPTER \nU~iContimied) 

THE SYSTEM OF ANIMATE NATURE— 


§ I 

W E shill see liter 
something of the 
idaptations of 
birds and beasts in tooth 
ind ch«,m armounnd 
fightmgequipment,toaid 
them m the stniggle for 
eMstence md to contend 
Mith their environmental 
conditions e must take 
the S5'stem of animate 
nature as a whole We 
must have before our 
minds the conception of 
the Imng creature’s re 
actions and responses to 
enMromng difficulties and 
limitations M e must 
also conceue struggles 
which are not ilwajs 
those of assertive com 
petition , for it is true 
that the struggle is often a stniggle after well 
being, and a struggle for others , often the way 
IS tlie method of mutual aid, and a subordinating 
of self to the species , the struggle for existence 
IS to be seen as a struggle against difficulties and 
hmititions that are of Nature’s making and that 
IS the large scale view which naturalist and 
philosopher alike must take If we would under 
stand the S}Stcm of Animate Nnturc, we must 


stud) it in Its totalitj 
Into the large scale view 
there comes something 
else than this gnm picture 
we have been describing 
of wits pitted against 
wits m the battle of life, 
of savage warfare of beak 
and claw, and "crafty 
running fight or the set 
ordeal of battle ” Bird 
and beast hi\ e to satisfy 
hunger as human beings 
hav e to do It is a 
pnmal law of our being 
But a great naturalist 
reminds us that the 
observer who sees in 
Nature nothing but a 
field of slaughter is just 
as much astraj as he who 
professes to see nothing 
but harmonj and peace 
Prince Kropotkin asks 
* AVho are the fittest those who are continually 
at war with each other, or those who support one 
another ^ ’ He reminds us that there is * as 
much, or even more, of mutual support mutual 
aid, and mutual defence among animals belonging 
to the same species or, at least to the same 
societv Sociabiitt} is ns much a late of Mature 
as mutual struggle ’’ Kropotkin maintains that 
thcKe animals which acquire habits of mutual aid 



tP/M» 3aqeiBr.yn 
HENRI FABRE 


The great French naturalist described bj Charles 
Danvin as th-u inimitable observer Science 
owes much to hts piticnt researches and experimental 
studies m naturnl historv 


OU'II.INI. 01 .modi.hs- nn.iir 


uniloubtoll) tl.eCiu,! 1^77 ' ' 

c anccs to stinitc, iml tlicj alijin ,» in'titicl that fiti been 

raptctitc chssos ,1,0 ‘''"'■■P-.l .moos ,„.l 

■"lelligcnce nnd l,oj,|, >'« tlopmciit of ™'"~ »[ »n Ions colooon, anJ »l .cl. 

men alike ilte force thej 

struccle nnrl imilual " Pr'ct'cc nf mntiul aiJ anJ 

sec, and some «o,dd sij as a l,u >l.e) can find iruoc.al l.fc 

con, petoe basis "l^^e''] 'f 7' ’ ^ ' 

beasts and human licinj-s the Mclfire of ”hc A ^*®''*^* ^nd beasts the instinct of 

ual IS subordinate to the ^\clfa^p Af »i *"‘**“''1 aid, .association, .and social life is no 

Species An . »'siiarc ot ||ic nr,. .... 


beasts and human licmRs the Welfare of ”hc A ^*®''*^* ^nd beasts the instinct of 

>'« ual IS subordinate to the asclfare Af »i .. *"‘**“''1 aid, .association, .and social life is no 

pecies An eminent authonu has said il)n» common .Mtniistic m- 

of 'thr? his contention T'7^ >'ndo»l,tedI> prestnt m the animal 

the struggle for CMstence— a phrase !!ften ‘ »tnigi.Ic " as often as not is on a 

gnorantli nusunderstood— he could ad I •“*'* ««n|Htitnc basis, as we haic «uid, we 
irom thea;ritmgs of DanMn bimsclf and fron! mduidual 

tat:; '“'7 = "--aod t./;;: “’""’-■•--l •» .l.c «lf,re of the spccica 

cn from the animal kingdom in nhicl, succcas “PP”! » the straggle for eewenre, 

cot, ’’y ““"3 analogous util, ,hc v " "arfarc, as a laii of 

nation of all the peaceful arta, the ratsine 5'“'''' scheme of r,olutii>n Herbert 

the intelligence, and tlie lieiglitcmnc of il,: '!■= opinion lint the purely 

emotions of lote and pity ■■ The irreaf farr of ''nimal is a Helton, " self sacrifice is 

solution is the primal merrultng fact ihsr *3“ primordial than scif-prcscnalion From 
confront, ua In all our ph.losophisL « , t ''T 

to reckon with that The interpretatiS, of „ eeeential than egoism " raamplcsarcnotdifiicult 
a consummation beyond the range of the min, I ciruggic for others is almost as 

tnan to conceive, or to guess common as the struggle for self 

The struggle for others is almost as rAmmnn '* ^ concede the struggle for 

as the struggle for self Pnnee Kroootk n ®'JStence as Huxlc> pictured it in one of lus 
speaking of the social life of animals wheli ** P°*"* moralist 

says " ‘be animal tiorld is on about the same level as a 

It IS yjoj j gladiators’ show The creatures ore fairly vcH 

do not know at ^ ‘rented, and set to fight , wherebt the strongest, 

nn,l mf ‘ induces me to seize a the siv,ri.K,» ,„ci .1 . ... .. 


r. . ‘ a lar Wider, even ... xjjc spectator nas no neeu 

sofiaLiuv'i'vI,*'V**""‘^^ human solidarity and thumb down, as no quarter is gnen ” 

animals It is with ‘bat, as among primitive men, so 

^understood m itToro'^^ sympathy among animals, ‘ the weakest and stupidest 

herd of ruminants or of '^bile the toughest and 

order to resist an attack of wolves. n^lovrw?.JK ®brewdest, those who Mere best fitted to cope 
j ‘'or hunting not circumstances— but not the best m 

,i„, bittens or lambs to olav or « another way — survived Life was a continuous 


dozen of snccies f P*®^ ®r a another way — survived Life was a continuous 
dajes together in th birds to spend their ‘ree fight, and beyond the limited and temporary 

loie nor pcrsonil aymnatlw ’^vh,nh‘’ 'a " ‘be family, the Hobbesian war of 

thousand fallow deer scattered over ^'^fer”!*"^ against all was the normal state of e.\istence ” 

to form into a score of senaram already observed that this picture of a 

to croj“ ll,7rc7 >o»ard, a g.ien spot, ,n7rf„ ‘ ‘‘'3"“' “'kP'* ' "here creatures are continu 
It IS a ft.clinp'^*^r 1 "“b “ch other is not a true or 

'nitclj wider than love or adequate picture of what Danvm called the 
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‘struggle for cMStcncc * Ilnl struggle is the human mto the animal but allowing for 
earned on m cjuitc other waj's directed towards all tint, there is no question of the altruistic 
the welfare of the species for c\ample, where instinct in animal nature Readers of H 
creiturcb engage in mutual support, mutual Hudson's delightful books mij recall se\eral 
aid and so on instances of the helping instinct characteristic in 

butis as m other animals Hudson’s storj of 
Altruistic behaviour the militarj starling is perhaps well known, but 

Before we consider the social life of animats it will bear repeating 
It IS interesting and instnictnc to recall some ‘ One daj I was sitting on mj horse watching 
individual instances of altruistic behaviour a flock feeding and travelling m their leisurelj 
and mutual aid witnessed and narrated b) manner, when I noticed a little distance behind 
observers ^\e maj be apt sometimes to read the others a bird sitting motionless on the ground 



WEASELS PACK HUNTING 


An Ulustrat on of mutuil a d quite common among animaL The struggle for existence is as often as not 
on a non-combaU e bas s Although in no sense soc al in the r ordinary habits W easels become gregarious 
when food is short and will comb re together for hunt ng and trel.kjng W orking bj scent liCe hounds they 
tra^el nose to tail tn a long line which at a distance resembles a snake gliding over the ground 
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IP! eU MorJiole 

THOUSANDS OF S\\ALLO\VS RESTING TOGETHER ON TELEGRAPH WIRES DURING 
A MIGRATION 

A striking illustration of birds acting m unison for the welfare of the whole 


and two others keepm^r close to it, one on ench 
side These two had finished examining the 
ground and prodding at the roots of the grass 
at the spot, and were now anxious to go forward 
and rejoin the company, but were held back b) 
the other one On my going to them they all 
flew up and on and I then saw that the one that 
had hung back had a broken leg 

“ Perhaps it had not been long broken and lie 
had not j et accommodated himself to the changed 
conditions m which he had to get about on the 
ground and find his food I followed and found 
that, again and again, after tiie entire scarlet- 
breasted army had moved on, the lame bird 
remained behind, his two impatient but faithful 
companions still keeping with him They 
would not fly until he flew, and when on the 
wing still kept their places at his side, and on 
o\ertaking the flock all three would drop down 
together ” As Mr Hudson sajs it is possible 
to mistake for friendship an action which, at all 
e%ents m its origin, is a different nature 

Mr Frank Finn has related the cunous case 
of a Hun, an insectivorous bird of New Zealand 
Bj some accident or natural deformit) the bird's 
upper bill had grown into the shape of a cork- 


screw, and It was not apparent how it could get 
enough food to support life naturally It had 
however, been fed for some time by a devoted 
mate There is an abundance of well authenti 
cated observations of such compassionate acts 
J C Wood’s narrative of a weasel which came to 
pick up and to carry away an injured comrade has 
been frequently quoted Kropotkin recalls the 
observation of Captain Stansbury on his journey 
to Utah, which is quoted by Darwin He saw a 
blind pelican which was fed, and well fed, by 
other pelicans upon fishes which had to be 
brought a distance of thirty miles ” There is 
no need to multiply instances, thej have been 
recorded so often by field naturalists that they 
seem to be quite natural It is true also that 
there exists sometimes a mutual friendship 
between individual birds and beasts , companion- 
ship between two birds of the same species, or 
even between birds of different species, is often 
seen 

Mr W H Hudson remarks that the common 
curlew IS the most vigilant of birds, and not 
vigilant on his own account onlj * He is the 
unsleeping sentinel of all the wild creatures that 
are pursued by man warning them of danger 
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yth piercing cries that none fail to understand 
The redshank, grccnsliank, and man) other 
species, m this and other orders, art equail) 
^ocIfe^ous in the presence of danger, and their 
^^arnmg arc as prompti) ohc)cd li) all wild 
creatures tliat Ine with or near them, hut a 
curious feature about the curlew is that he appears 
to take an intelligent interest in the welfare of 
hemgs not of his own species, and that he is 
distressed if the) fail to act on his signal 
Howard Saunders gives a striking instance of 
this charactenstic lie desenhes one of these 
birds, “ after shrieking wildl) over the head of 
a sleeping seal, swoop down, and apparenti) 
flick with its wings the unsuspecting animal, 
upon which the stalker was just raising Ins 
rifle 1 his to our mind is a far more wonderful 
instance of the help giving instinct m the loner 
animals than that related by Edwards of Banff, 


III which a number of terns swooped down upon 
one of their number which he had wounded and 
was pursuing, and, taking its wings in their 
beaks, raised it and bore it awn) out to sea be)ond 
his reach 

Air E G IJoulcngcr, writing about recent 
expenments in connection with the migration 
pfohlcm, gives us the following story about the 
common white stork of Etirope “ Apparently 
the turds mate more or less for life, and though 
their reputation as models of matrimonial 
fidelity ma) not alwa)8 be justified, many 
authentic cases of their devotion are on record 
A particularly pleasant instance is that of a female 
stork who, h) reason of injurj to her wang, was 
compelled to winter in Europe Not on!) did 
her faitliful spouse visit her regularly ever) 
)ear, but eventually abandoned his southern 
journc)ings entirely, and threw in his lot with a 



PELICANS COMBINE TO AUKE A GOOD CATCH ^irmsircfg 

. .„,„ncc of mutual aid among creatures ins a amnion end in Mew Pel, ear., ^ ^ .. . 

IT etmn to ensure a large enough haul of fish Eomung ihemseNes into a crescenr^'^k "dl take 

concerted quant ities of fish before tl^ the fish ore thus com'rid 

wade tow^a the orj^r to feed other pelicans unable to join in the hunt cannot escape 

Pelicans hich was fed b> its mates, who brought the fish from thirty miles awjy an instance 

of a blind 
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A colony of rooks on a March motTiir»g exchanging loud calls among the tree tops come>ing an 
impression of communal harmon> The rook although inclined to be quarrelsome is a social bird \\ hen the 
nesting time comes rooks form ihemsehes into a society Probably an actual desire for company prompts them 
to do this as much as mutual adv-antage There is a strong case for gning rooks the credit for sjTnpath> for they 
Mill often continue n>ing near one of their number oho has been Mounded or killed by a gun 


partner condemned to hie her life out in an 
uncongenial inter climate ” 

Mutual Aid 

To go back, to the ider subject of mutual aid 
m the Struggle for E\istence, Mhtch includes a 
great deal that is not direcilj competitne at all. 
Me could draM on a long list of examples to 
illustrate animal instinct for the welfare of their 
rice “^\hen we pass from the struggle for 
existence in its manj forms to consider old- 
established actiMtics which secure the welfare 
of the speaes, we arn\c at a result which colours 
our whole new of Animate Nature, and is of 
great interest to philosophi — to that philosophj 
at least which has one hand on Human Histotj 
and the other on Natural Hisior}, and is as a 


daj-sman between them Postponing the difficult 
question as to where we should draw the line 
which delimits set purpose, we find that a \erj 
large part of the time and energy of Imng 
creatures is given over to activities which do not 
make for self-increase or self-stabilit) or self- 
preservation, but make for the welfare of the 
family, the km, and the species 
“ To a degree which has not been adequately 
realised bj naturalists, organisms are adapted 
to and give themseh es up to secunng the welfare 
of their race In their multiplication, in their 
reproductive processes, m their parental care 
individuals spend themselves in activities which 
are often not to their own advantage. Their 
personal interests have been subordinated to 
those of the species Thej are borne on by 
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impulses and instincts Mliicb are as compelling 
as hunger and thirst, but the satisfaction of these 
rarely makes for indi\idual adiantage Indeed, 
It IS often fatal 

Animals ha\e become organicallj interested 
in -ttorking for the species, and e\cn though they 
know It not, their indniduahtj completed itself 
in the larger life of their race hat it seems to 
mean, according to current e\oIiition thcorj, 
IS that variations (probably altogether germinal 
to begin with) in directions which made for the 
welfare of offspring, family, sncietj, or species, 
ha^e been established m the course of selection 
no less securely than those which made for self- 
preservation hletaphorically speaking, we may 
say that this has been Nature’s way of setting 
the seal of her appro\'al on altruistic beha\iour, 
even when the animal s left hand does not know 
what Its right hand doeth " {The Systetn of 
Animate Aature, by Sir J Arthur Thomson ) 
Mammals and birds are working m a common 
cause and for the general welfare of their kind 
when they hunt together or employ concerted 
means for self protection, form communities, and 
develop a social life Mutual aid often takes the 
form of combination and concerted action, thus 
alleviating the individual struggle for existence 
Individuals act together as a united body , it may 
be m hunting prey or m combining their efforts in 
self defence, or it may be m the performance of a 
piece of work or insome other common enterprise 
There is sometimes co operation m hunting 
as in the case of pelicans, who combine in a 
crescent and, wading shorewards they narrow it 
and drive the fish before them , v>hen thej have 
got them cornered in the circle thej fill their 
huge throat pouches It is said that a pair of 
golden eagles will occasionally liunt in concert, 
one lieating the hushes \\hile the other flies 
overhead, waiting to pounce Some small birds, 
as the mcadow-wngtail, will combine in common 
action to chase a big bird of prc) like a bur^ard or 
n Inwk A pick of wolves hunting together maj 
overcome the s'rong coiingeous elk with its sharp 
hoofs and its formidable nntlcrs whereas a single 
wolf would be burled to the ground , a single 
rook could put u|l bltle defence against a hawk, 
but npunst a dozen rooks the ag,.rcssor would 


turn tail and off , or one weasel against a dog, 
but no one dog would venture against a company 
of Weasels , an isolated monkej nlticked b) an 
eagle Ins no clnncc, but Ins cries lirmg a crowd of 
comrades to liis aid, and tlic) mav tear the bird of 
prey to pieces It takes the combined action 
of bees to make a bee hive ; and it is onlv by 
communal enterprise that beavers can dig a 
canal through an island in the middle of a river 
or build a dam 

Mr W R Vycrah, inUisIIistor^ o/Dirils,say$ 

Among greganous species some display a 
much more intimate association than others — 
arc more social m their relationships And this 
IS showTv very clearly in the devices which some 
species have adopted for their mutual protection 
during sleep The common partridge, as is 
wellknowai, lives in small companies or* covejs, 
which scatter only while feeding, and then not 
far enough to be beyond call Later in the 
day, as soon * as the beetles begin to buz?,’ says 
Professor Newton, the whole move away together 
to some spot where they jug, as it is called — 
that IS, squat and nestle close together for the 
night , and from the appearance of the mutings, 
or droppings, which are generally deposited in 
a circle of only a few inches in diameter, it would 
appear that the birds arrange themselves also 
in a circle, of which their tads form the centre 
all the heads being outward — a disposition which 
instinct has suggested as the best for observing 
the approach of any of their numerous enemies, 
whatever may be the direction and thus increase 
their security by enabling them to avoid a 
surprise Ducks similarly take special pre 
cautions to secure safety during sleep, when this 
must be taken in exposed situations as when, for 
example, they desire to doze between the 
intervals of feeding during the night, which 
they pass afloat At such times they keep close 
together, and to avoid drifting ashore keep one 
leg slowly paddling and thus drive themselves 
round tn circles ” 

This mutual protection is not confined to 
sleeping hours as is well known one of the 
important affairs of community in the world is 
protection from the danger of attack from animal 
foes or from human beings The posting of 
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sentinels is common among a large tanetj of 
animals and birds The zebra herds, like the 
antelopes, post a sentry A\hen the herd is at its 
drinking place, \\hich is often beset with 
enemies E%en the elephants have deliberate 
vvajs in posting sentries , a herd of monkeys has 






{Photo U Doilo 

COMPANIONSHIP 


Many birds seem to enjoy the companionship and 
friendship of other birds The fact that this bullfinch 
and greenfinch ssere observed to seek each other out 
dail> and aln-aj-s met in the same place seems to show 
that they liked each other s company , there was no 
other reason for their association 

Its sentinels or outposts which warn the mam 
body when danger draws near Muh the 
baboons discipline is very rigid and nothing is 
nllowcd to distract a baboon from his duties 
Parrots go one better than the monkeys when 
they go shunting “'I hey display the most 
wonderful intelligence, prudence, and capacity 
of coping with circumstances take, for instmcc, 
1 bind of white cockatoos in Australia Before 
starting to plunder a cornfield they first send 
out a reconnoitring party, winch occupies the 
highest trees m the vicinity of the field, while 
other scouts perch upon the intermediate trcc^ 
I clwcen the field and the forest and transmit the 
signals If the report runs ' All right,* a score 
of them will fcparalc from the bulk of the band, 
takealhght m the air, and then fiy towards the 
trees neatevt to the ficl 1 'Hicy also will scrutinise 


the neighbourhood for a long while, and only 
then Will they give the signal for general advance, 
after which the whole band starts at once and 
plunders the field in no time ” {Kropotkin ) 

Social Life 

^\ith birds, as with mammals, there ire manv 
phases of social life Some species of birds 
are more social m their relationships than others , 
in some there is a more advanced state of 
community than others Manv birds, like 
human beings, would seem to enjoy the company 
of their kind The gregarious habit is common, 
for example, among rooks, starlings, pigeons, and 
swallows , parrots roam in bands, apparently 
for the pleasure of one another’s company 



iPhoM n V Brrr Jet 

THE ALTRUISTIC CURLEW 


Mr \\ H IIudv>n siys The curlew is the 
iinsleepinf; senunel of all ihe wild creatures pursued 
by man wammi. them of danger with piercing 
cne* that none fail lo understand he u distressed 
if the> fail to act on hii s jjnal If this shrill cr> 
fa It «> attract aiteniinn the curlew will swoop down 
and brush an unsuspecting creature with his wing 

Drclim, the eelebnted naturalist, desenbed ihc 
mode of life of the parrol thus F xcept m the 

painng season, they live m very numerous 
societies or bands 1 hej choose a place m the 
forest lo Slay tlicrc, and thence they start every 
morning for ihcir liunting cvpcditions T he 
memlters of each bind remain fjiihfiilly attached 
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FO\ CUBS AT PUVi 

Fox cubs arc «3el ghtfully pla>ful the mother fox wtches them with a proud e>e from 
a little distance and often joins m ihcir gamhoh and fun 


to each other, inii they share w common good 
or bad luck All together thej repair m the 
morning to a field, or to 3 garden, or to a tree, 
to feed upon fruits The> post sentries to keep 
watch o\er the safety of the whole band, and 
are attentive to their warnings In case of 
danger, all take to flight, mutually supporting 
each other, and all siniultancouslj return to their 
resting place In a word, thej alwaj's live 
closel) united 

There seems little reason to doubt that among 
manj birds socnl life is practised at the nesting 
period not onlj for sccuritj but chiefl> for the 
pleasure derived from it In fact, naturalists tdl 
us. It would be easier to desenbe the species 
which live alone bj themselves than to name 
those species which join the autumnal soaettes 
of >oung birds — not for hunting or nesting pur- 


poses, but simply 
to enjoy life m 
society and to 
spend their time m 
plays and sports, 
after having given 
a few hours every 
day to find their 
daily food 
We may have 
crowds and associ 
ations, however 
without sociability, 
a community of 
separate individuals 
may exist without 
there being any 
corporate life or 
power of acting as 
a unity Still, we 
do see many jn 
stances of a capacity 
for unified icfion 
and distinct 
features of i social 
life There ap 
pears to be an in 
tellectual adv mtage 
m sociabihtj, if we 
may argue from 
the fact that many social onimoh show a high 
development of wits The three cleverest kinds 
of birds are rooks, cranes and parrots, and 
they arc notably social There is, of course, 
the danger of putting the cart before the 
horse, for it may be that the sociability is in 
part the expression of good brains It may also 
be argued that the non gregarious crow is just 
as clever as the social rook, and many analogous 
instances might he given ’ (Thomsons T/ie 
If ottder of Life ) 

§ 3 

TN the same impressionistic way we turn to one 
A other phOvC in the hv cs of bird and beast w hicli 
we cannot fad to sec plainly before our eyes 
Man’s life is not altogether a thing of struggle 
for physical well being, of compemton, daily 
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It has somehow been of advantage, direct or ledge of emotJon or anj other conscious process 
indirect to birds to act^uire a greater capacitj m the life of any human being sa^e our indi\idual 
for affection for jealousj for joj for fear, for sel\es, andjet \^e feel no hesitation in deducing 
curiosity In birds the ad\ance on the intel it from others behasiour Although it is an 
lectual side has been less on the emotional side arguable point whether biolog cal science may 
greater , so that we can study in them a part of not for the moment be better ser\ed by confining 
the single stream of life where emotion un the subject matter and terms of analysis to 
trammelled by much reason has the upper behaanour alone it is a \ery foolhardy be 
hand * Heisadullbiologistwhowouldattempt ha\iounst' indeed who denies the existence of 
to descnbe the bird mind wholly in terms of emotion and conscious process 



Games and plas form an mportant pajt m the life of i^oung animals and no doubt sene to prepare them 
for their t fe of struBRle Nc erihcless animals do pl3> for the sake of playing, and that long after their >-Quth is past 


automatic mechanistic bchaMOur In his Essay I for one maintain that to omit a whole 

on Bin} Min f ProfessoT juban Hu^\cy expresses category of phenomena from consideration is 
1 Mcw held h\ other biologists I esidcs himself unscientific and must in the long run lead to an 
Tlic objection IS easily and often raised that unreal because limited \icu of things, and 
we ha\c no direct knowledge of emotion in an tliat when great detail of anah sis is rot required, 
animal no direct proof of the existence of an\ but only broad lines and general comparison, the 
pureK mental process m us life Dut this is as p^chological tcnmnology, of memory, fear, 
cosily laid as raised \\c ha\c no direct know anger cunosit\, alTcction is the simpler and 
•r.,.„n/„iu; ,, m lulm-, HuxtoCCluito direct lool anj .houW be uwd to supple 

\ Win iusi mentand male more real the cumbersome and less 
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complete behaviounstic terminology, of modifica- 
tion of behaviour, fnght, aggression, and the rest 

“ It IS at least abundantly clear that, if we are 
to believe in the principle of uniformity at all, 
we must ascribe emotion to animals as \vell as 
to men the similarity of behaviour is so great 
that to assert the absence of a whole class of 
phenomena is one case, its presence in the other, 
IS to make scientific reasoning a farce ” * 

All we seek to illustrate here, as in previous 
pages of this chapter, is a particular phase of 
animal life which we can all see with our own 
eyes We are speaking now of a phase of 
animal life where the chief thing we note is the joy 
of living and the capacity for emotional feeling 

Biologists have closely analysed and discussed 
the part which games and play serve in the life 
of young ammals as a preparation or apprentice- 
ship for the subsequent business of life The 
natural instinct for such games is inborn and 
bears a definite relation to the future life of beast 
and bird But there are some *' unruly facts ” to 
face before it can be affirmed that that is the sum 
total of this aspect of animal behaviour Some 
animals can be seen placing, and playing with 
gusto, long after youth is past, manifestly playing 
for the pleasure of it 

After making all allowances for the biological 
significance of animal play, especially in the 
joung — its utility and value for educating 
powers which are useful in after life, and so on — 
there remains the fact that there is something 
over and above that Apart from the utilitarian 
or schooling purposes, it is clear (hat some 
mammals and some birds pla> for the love of 
plajing hile wc see them running after each 
other, one trjing to capture another, wrestling 
and tussling, gambolling or teasing each other, 
and cvpcnmcnting, wc see a behaviour with the 
iitilitarnn purpose behind it, and interpret il as 
a kind of apprtnticcship for the animal's sub 
sequent business of life But wc cannot read 
anj such thing into the communal plajing to 
take one ctamplc, of full grown penguins, which 
IS a manifestation of true sociabilitv , like ihc group 
dincing and singing of some species of birds, 
and other cvhibitions ofy tf de nrre 

• a lUd-zul lly Jutun s llutrc) 


Apart, as we have said, from all the utihtanan 
purposes of play and sport there are manifesta- 
tions of instinctive activities which are a source 
of pleasure , the love of the thing for itself , the 
human hke strivnng for supremacy, and the 
satisfaction of excelling Huxley mentions the 
entertaining flying sports, or games, of the 
hemng-gull, the raven, the egret, etc “ Rooks 
and crows, our solemn English heron, curlew, 
swift, snipe — these and many others have fheir 
own peculiar flying sports What is clear to the 
watcher is the emotional basis of these sports — 
a joy in controlled performance, an excitement in 
rapidity of motion, in all essentials like the 
p]ei»sute to ns of a veil hit bsU at go}f or the 
thnll of a rapid descent on sledge or skis ” 
How often on our lips, as vve watch certain 
behaviour and antics of some birds and other 
creatures, ire the words, " how human • ” 

Almost human like, too, in their fraternal 
groupings and in theu individual jealousies and 
antipathies, friendships and hatreds, attraction 
and repulsion, in a word, m their individual 
temperament 

The Emotional Life 

We witness the emotional life of birds at its 
height in their singing , the sensation, as Jacques 
Dclmain sajs m his book Jl/iy Birds Sing, ‘ of 
well being joy of existence, happiness at feeling 
in his place in a chosen comer of nature, at holding 
his territory in the face of rival covetousness, 
desire and possession of his mate IVIusical art 
IS bom of the satisfaction which a being experi- 
ences in expressing his life by a sound A bird 
enjoys the note modulated by his own throat 
But if he attains art it is because, endowed with a 
sense of the beautiful, he is able to choose among 
hts notes the clearest, the purest, and the fullest, 
to link one to another, to find the rhythm, com- 
pose the phrase, transpose the tunc, thus achieve 
pure music, and make a song gush out from a crj 
And It IS in his search for beauty that the art of the 
bird touches us Wc comprehend and interpret 
hts jcsthvtic effort The I-ark s song Iwcomcs for 
us the expression of courageous and serene cheer , 
in the stanzas of the Nightingale wc find an accent 
cf fervour "1 he Skylark varies his combina 
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disclosing the complicated subject of sexual 
selection. Tint is a difTcrcnt matter. 

The habit of dancing, Mr. Hudson declares, 
is much more nidcl) spread than was formerly 
bchcicd, and he gives in his master work, The 
Katurahst in La Tlatn, some exceedingly 
interesting particulars of CQmplic.Ued dances 
of a number of dilTcrcnt birds whose perform- 
ances he witnessed; among the dances of the 
rails, jacanas, lapwings, etc. The following 
description has been often quoted : 

“ A stranger performante is that of the spur- 
winged lapwing of the same region — a species 
resembling the lapwing of Europe, but a third 
larger, brighter coloured, and armed witli spurs. 
The lapwing display, called hy the natives its 
‘dance,’ or 'serious dance ’—by which they 
mean square dance — requires three birds for its 
performance, and is, so far as I know, unique in 
this respect. The birds arc so fond of it that 
they indulge in it all the year round, and at 
frequent intervals during the day, also on 
moonlight nights. If a person waiclies any two 
birds for some time— for they live in pairs — 
he w ill see another lapw ing, one of a neighbouring 
couple, rise up and ily to them, leaving his own 
mate to guard their chosen ground ; and instead 
of resenting this visit as an unwarranted intrusion 
on their domain, as they would certainly resent 
the approach of almost any other bird, they 
welcome it with notes and signs of pleasure 
Advancing to the visitor, they place themselves 
behind it ; then all three, keeping step, begin a 
rapid march, uttering resonant drumming notes 
in time with their movements ; the notes of the 
pair behind being emitted m a stream, like a 
drum-roll, while the leader utters loud single 
notes at regular intervals. The march ceases ; 
the leader elevates his wings and stands erect 
and motionless, still uttering loud notes ; whde 
the other two, with pufFed-out plumage and 
standing exactly abreast, stoop forward and 
downward until the tips of their beaks touch the 
ground, and, sinking their rhythmical voices to 
a murmur, remain for some time in this posture 
The performance is then over and the visitor 
goes back to his own ground and mate, to receive 
a visitor himself later on.” 


In all this display of vit.il plenitude, in song 
and dance, in chorus, sociability and asthetic 
appreciation, can we think, of the bird as a 
"mere machine” or living autonnton with 
nothing hut a fixed inherited organisation ? 
Tlitrc h an inner constitution, .nnd .1 conscious 
process. An explanation of a mechanistic 
organism of ncrvc-cclls, muscle cells, brain cells 
and physiological cfiicicncy, bodily ingrained 
impulses that act like sp.irktng plugs to start 
feeling, willing, and every kind of emotional 
behaviour is not enough. As Thomson says, ‘all 
that by' itself docs not convincingly' evplatn the 
curiosity' of the jay and the jackdaw, or the trait 
of .adventure we see m many birds, or the bower 
bird’s fondness for beauty enjoyed, it is supposed, 
for Its own sake. One cannot explain the lavish, 
elaborate, pamstaking adornment and the refined 
taste of Its bower, a playground quite apart from 
its nest, by merely linking it on to love-making. 
For here, as elsewhere m bird-life, we have 
appreciation of things beautiful, or so it seems, a 
hint of the beginning of our own delight and joy 
m the beautiful.’ 

We speak of instinct, not knowing all that is 
behind instinct, that inborn gift which has such 
vranety in insect, bird, and beast. We are driven 
to believe that emotional behaviour is one of the 
primary qualities of the bird-nund, and that it 
is capable of an aisthetic thrill that is more than 
the simple display of a mere automatic mechanistic 
organism It belongs to the nature of the bird- 
mind Itself 

As each a separate indnidual thing, 

Which only learns to act, or mo\e, or sing 
In ways that wholly to itself belong 

That the social instinct is charactenstic of 
birds and most other living creatures is plain ; 
there is the evident desire to communicate in 
some way or another with their fellow creatures, 
with individuals of their own or other species ; 

It seems a necessity of their being. We may not 
know all their ways of communicating im- 
pressions, which is not confined to the chattering 
of birds, to companionship, and the coming 
together for more strictly sociable life. There 
IS a nng of truth in the words of a naturalist who 
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sajs* “The necessity of simply feeling the 
proximitj of other kindred luing beings pervades 
Nature, and is, as much as an> other phj'siological 
function, a distinctive feature of life and im- 
pressionability ’* 

The Contrast 

Recalling the various phases of animal life 
which have been sketched in the foregoing pages, 
we see in their totahtj some kind^f resemblance 
to the lives of human beings A far-off 
resemblance, perhaps No strict genuine com- 
parison IS possible Man is endowed with 
reason, animvls are not Mm and animal live 
out their lives on different planes But the fact of 
solidaritv is not a thing that we can now overlook 
W c are pirt of the one same stream of life Man 
and animal, frotna common ancestr) .have evolved 
until we see them now, as thej are, in their 
several gradations Man like the lower animals, 
his strll to “ struggle " for eviscencc, aided bj 
an imperfect rcisoning facultj , w hich is practically 
absent in all the lower creation There we can 
discern onl) instinct and mtclligcncc, and it is 
often impossible to draw an> hard and fast line 
lietwecn them 

In this drama of life which we have been 
picturing m the animal world wc have not been 
seeking p!iito«opliu, concliiwons , but simpl}. 
m a piclonal wav, trying to present (witliovit 
importing liuman sentiments) the drama in its 
lotalitv, a balancing of one thing agaimt another 
No one can explain llic inwardness of it, or the 
ultimate end to l>c served, which there must l»e 
,r we fvelicve that (here i* purpose behind 
irration N<» phibisophcr m the world has 
*ot»rd tf c pp'l fern of su/fenng. which, «s one of 
tlwm Trnarks. ‘came into tlie world millions 
of vrars t<f're mankind ’ hor lie present, 
,» «e I ave put pi d »»‘dc. except in so 

Lr a* we can tea I mt . it t’e Kirnl fe dwoglt 


of the keen observers of nature We have seen 
a little of that as we have gone along The 
behavnour of all animate life is a conditioned 
behaviour, conditioned by environment, and 
by the nature of its being, and of stem necessitj 
As a naturalist-biologist puts it, *' in satisfjing the 
imperious primal impulses the organism en- 
counters obstacles, and the inmost secret of life, 
from first to last, is endeavour” If there is an 
end to be attained, it is to be attained through 
endeavour In the foregoing pages we have 
given some illustrations of a few of the forms of 
endeavour that we can see for ourselves in the 
normal life of birds and beasts from the 
elemental struggle for food and foothold and 
self-preservation, to the higher forms of en 
deavour vihere bird and beast seek to evpress 
the inner or emotional side of their being, and 
seek, too, to further the increasing well being 
of their nee 

In a passage w here he is refemng to tlie general 
level of animal life, Professor Whitehead writes 
in his most recent book, Advtniurtt of Ideas 
(Cambridge Press), "At this low animal level, 
flashes of resthctic insight, of technological attain 
ment, of sociological organisation, of affectionate 
feeling display thcmselv ca N ightingales, hcav ers, 
ants, the kmdl> nurture of the > oung, all w itncss to 
the existence of this level of life m the animal 
world Of course, all these modes of functioning 
arc earned to an immcasurabl) higher level 
imong mankind Jn human beings these v arious 
modes of functioning exhibit more vanctj of 
adaptation to special circumstances, but thej ire 
more complex and thej arc more interwoven 
with each ot!>er But wiihoui tjucxtion, among 
animals thev arc there, plaintv demonstrated to 
our obsenatmn" Nuw wc nuj turn to con- 
sider some phiWiphical aspects of naiiirc 

1 To fr eohtmuej on /V-r 3S9 ) 
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CHAPTER Vll—(Conlinned) 

THE STORY OF EVOLUTION— (CoH/mHcd) 

A 



FOSSIL OF AN ICHTinOSAUR [CTwenHw** 


There nas a {reat duenin amonj; the ancient reptiles The Ichthyosaur, probably the ancestor of the tshale 
of to <ia\ tv-as one of the earliest manne reptiles It belon(»d to a series of lertebrate, mammal like reptiles 
common in the Permian period Many of these successfully bridged the gulf beoieen an amphibian and a land 
existence The Ichihyouuc and its like failed to adapt themseUes to life on dry land and \vent back to the aea 
The almost perfect fossil shon-n aboie is one of many found in Great Britain showing that the Ichthiosaur tvss an 
inhabitant of the sea that once coiered this country 

§1 

Reptiles Appear 

I N the Perffuan penod reptiles appeared, 
or perhaps one should saj , began to assert 
themsehes That is to say, there was an 
emergence of backboned animals which sscre 
free from w’ater md relinquished the method of 
breathing by gills, which Amphibians retained 
in their young stages at least The unhatched 
or unborn reptile breathes by means of a \ascti1ar 
hood spread underneath the egg shell and 
absorbing dry air from without It is an interest 
mg point that this \-ascuIar hood, called the 
allantois, is represented in the Amphibians 
by an unimportant bladder growing out from the 
hind end of the food canal A great step in 
e%olution was implied m the ongin of this 
antenatal hood or fcetal membrane and another 
one — of protective significance — called the 
anmion, which forms a water bag over the 
delicate embryo The step meant total eman- 


cipation from the water and from gtl! breathing, 
and the two fatal membranes, the amnion and 
the allantois, p’eisist not only in all reptiles but 
m birds and mammals as well 

It IS a suggestive fact that the embryos of all 
reptiles, birds, and mammals show gill clefts — a 
fell tale ectdenee of their distant aquatic ancestry 
But these embryonic giU clefts are not used for 
respiration and show no trace of gills except in a 
few embryonic reptiles and birds, where their 
dwindled vestiges have been recently discovered 
As to the gill clefts, they are of no use m higher 
Vertebrates eveept that the first becomes the 
Eustachian tube leading from the ear-passage 
to the back of the mouth The reason why they 
persist when only one is of any use, and that m a 
transformed guise, would be difficult to inter- 
pret except in terms of the Evolution theory. 
They illustrate the lingering influence of a long 
pedigree, the living hand of the past, the tendency 
that individual development has to recapitulate 
raaal evolution In a condensed and telescoped 
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A PROGRESSIVE CONQUEST 


§2 

S O far ^^e InNC armed it the time when the 
first land iniimls ind the first Amphtbnns 
l)a\c all come on the scene The suhhmt pro- 
cess of evolution his nnphed i mastery of all the 
possible haunts of life It has been a progres- 
sne conquest of cmironmcnt Let us sec the 
stgnificince of »t 

It js highl> probable, as i\c ha\e said, that 
living organisms found their first foothold in the 
stimulating conditions of thc^shore of the sea — 
shallow water, bnghtlj illumined, of the seaweed- 
growing shelf fringing the Continents This 
httorvl zone was a propitious environment, 
where sea and fresh water, earth and air alt meet, 
where there is stimuhting change, abundant 
oxjgcnation, and copious supply of nutritive 
material in what the streams bring down and m 
the rich seaweed vegetation 
It is not an easy haunt of life, but none the 
worse for that, and it is tenanted to day by repre- 
sentatives of practically every class of animals, 
from infusorians to sea shore birds and mammals 
The open sea or pelagic haunt includes all 
the brightly illumined surface waters beyond the 
shallow water of the shore area It is perhaps the 
easiest of all the haunts of life for there is no 
crowding there is considerable uniformjly, and 
an abundance of food for animals is afforded 
by the inevhaustible floating “ sea meadows ’ 
of microscopic algie These are reincarnated 
in minute animals like the open sea crustaceans, 
which again are utilised by fishes, these m turn 
making life possible for higher forms like cami 
vorous turtles and toothed whales It is quite 
possible that the open sea was the onginal cradle 
of life, and perhaps Professor Church is right in 
picturing a long period of pelagic hfe before there 
was any sufficiently shallow water to allow the 
floating plants to anchor It is rather in favour 
of this view that many shore animals, such as 
crabs and starfishes spend their youthful stages 
in the relatively safe cradle of the open sea, and 
only return to the more strenuous conditions 
of their birthplace after they have gained con- 


siderable strength of body It is probably safe 
fo say that the honour of being the original 
cradle of hfe lies between the shore of the sea 
and the open sea 

The Great Deeps 

\ third haunt of life is the floor of the Deep 
Sea, the abysmal area which occupies more than 
a half of the surface of tlie globe It is a region 
of cMreme cold — an eternal winter, of utter 
darkness — an eternal night — relieved only by the 
fitful gleams of “ pliospliorcscent ” animals , of 
enomioiis pressure — zj tons on the square inch 
at a depth of 2,500 fathoms , of profound calm, 
unbroken silence, immense monotony And as 
there arc no plants m the great abysses, the 
animals must live on one another, and, in the 
long run, on the ram of monbund animalcules 
which sink from the surface through the miles of 
water It seems a very unpromising haunt of 
hfe, but It IS abundantly tenanted, and it gives 
us a glimpse of the insurgent nature of the living 
creature that the difficulties of the Deep Sea 
should have been so effectively conquered It is 
probable that the colonising of the great abysses 
took place m relatively recent times, for the 
fauna does not include many very antique types 
It IS practically certain that the colonisation was 
due to littoral animals which followed the food 
debris, millennium after mdlennium, further 
and further dowm the long slope from the shore 
A fourth haunt of life is that of the freshwaters, 
including nver and lake, pond and pool, swamp 
and marsh It may have been colonised by 
gradual migration up estuaries and rivers, or by 
more direct passage from the seashore into the 
brackish swamp Or it may have been in some 
cases that landlocked corners of ancient seas 
became gradually turned into freshwater basins 
The animal population of the freshwaters is very 
representative, and is diversely adapted to meet 
the charactenstic contingenaes — the nsk of 
being dried up, the risk of being frozen hard in 
wmter, and the nsk of being left high and dry 
after floods, or of being sw ept down to the sea 
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Ce fifty cf TIf IlluttratfJ Landm htvii] 

A VARIET\ OF EARU REPTILES AND THE 


The illustralion shows the \ariab!e forms of reptilian life m the Permian period when there was a ffieat emergence 
their surround ngs ha%e been reconstructed from fossil etidences found on the bed of the Indan Ocean where ma 
Africa Ind a and Australia The segetaiion of this \ast swampy area was rich in such plants as horse tails rushi 
Dinosaurs of the Triauie period 


Conquest of the Land 

The terrestrial haunt has been mtaded age 
nfter age by contingents from the sea or from the 
freshttatcre We must recognise the worm 
invasion, which led eventually to the making of 
the fertile soil, the invasion due to air breathing 
Artliropods which led eventually to the import- 
ant linkage between flowers and tbeir insect 
visitors, and the invasion due to air breathing 
Amphibians, which led eventually to the higher 
tcrrcslriaf animafs and to the dcvcfopmcnl of 
intelligence and family affection Besides these 
three great invasions, there were minor ones, 
such as that leading to land snails, for there has 
l>ccn a widespread and persistent tendency 
among aipiatic animals to try to possess the dry 
land 

Getuni. on to dry land had a manifold 
8it,ni<icance 

It implied j^etting into a medium vaith a 
much larger supply of otvgen than there ts 
dit** Ned in the water But the ovygen of tic 
air i« M te diffiTult to capture opeciallv when 
tl c sVin I«on m I ard t r well | n tecled, a* it »« 
»trTx>»t Iwnind t > me in animal* living on dry 


ground Thus this leads to the development of 
internal surfaces, such as those of lungs, where 
the oxygen taken into the body may be absorbed 
by the blood In most animals the blood goes 
to the surface of oxygen capture , but in insects 
and their relatives there is a different idta — of 
taking the air to the blood or in greater part to 
the area of oxygen combustion the living 
tissues A system of branching air-tubcs takes 
air into evc^' hole and corner of the insects 
body, amf this thorough aeration is tfoufitfess in 
part the secret of the insects intense activitv 
'riie blood never becomes impure 

The conquest of the dry land also implied a 
predominance of that kind of locom'tion whicli 
may be compared to punting when the 1 ody m 
pushed along by pressing a lever ngiinvt a hard 
Bul stratum And it also followed that with 
few ctcrptions the liodv of rhe tcrrc^fnal animal 
tended to l>c compact, rca hiv lifted < ff the 
ground by the limbs or adjusted in k me < tl er 
wav so tliat there rnav not l>e tixi large a surface 
trailing on tl c ground \ri anitiul 1 Ve a jelly 
ii*h canty iiipporlcd in lie wj*cr, vvoiiIJ l>e 
impu**ilte on land ^tich apparent rvicpii r« 
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. SURROUNDINGS IN THE PERMIAN PERIOD 


animals \sho had successfully adapted thermeUes to a terrestrial or semi terrestrial existence The reptiles and 
f years ago the notv submerged continent of Gondwanland was joined to the continents of Scuth America 
1 cycads Many of these earls reptiles became extinct but their race was continued on in the Plesiosaurs and 


as earth^vo^ms, centipedes, and snakes are not 
difficult to explain, for the earthworm ts a 
burrower which eats us way through the soil, 
the centipede’s long body is supported bj 
numerous hard legs, and the snake pushes itself 
along by means of the large yentral scales lo 
which the lower ends of very numerous ribs arc 
attached 

Methods of Mastermg the Difficulties of Terres- 
trial Life 

A great restriction attendant on the invasion 
of the dry land :s that locomotion becomes 
limited to one plane, namely, the surfice of the 
earth This is m great contrast to what is true 
in the water, where the animal can mote up or 
down to right or to left, at any Angle and in three 
dimensions It surely follows from this that 
the movements of land animals must be rapid 
and precise, unless, indeed, safety is secured in 
some other way Hence it is easy to understand 
why most land animals have very finely developed 
stnped muscles, and why a beetle runmn® on the 
ground lias far mote numerous muscles than a 
lobster swimming in the sea 


Land animals were also handicapped by the 
risks of drought and of frost, but these were 
met by defences of the most diverse descnption, 
from the hairs of woolly caterpillars to the fur of 
mammals, from the carapace of tortoises to the 
armour of armadillos In other cases, jt is 
hardly necessary to say, the difficulties may be 
met in other ways, as frogs meet the winter by 
falling into a lethargic state in some secluded 
retreat 

Another consequence of getting on to dry 
land IS that the eggs or young can no longer be 
set free anyhow, as is possible when the animal 
IS surrounded by water, which is in itself more 
or less, of a cradle If the eggs were laid or the 
young liberated on dry ground, the chances are 
many that they would be dried up or devoured 
So there are numerous ways m which land 
animals secure the safety of their young, e g by’ 
burying them m the ground, or by hiding them 
m nests, or by carrying them about for a pro- 
longed period either before or after birth This 
may mean great safety for the young, this may 
make it jxisaible to have only a small family, 
and this may tend to the evolution of parental 
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CUOCODILr A DIIICCT DCSCCNDANT OnHE ANCIFNT REPTlLEb 


Some of the cart) reptiles arc continued m a mod tied form in il e crocoJiIes and lizarJs of to da} Tl ey 
hate I cenme admiralt} ftted for an aquatic life Mr C G Douiencer )a)a of the crocodile It ttill be 
ol serted that apart from postessinett ebbed feet end a compressed ta I adapted for pro{ ulsion in the vtuter, its 
e}e« nostrils ond care are all ttiu-ited on the top of the head enal I n(t these parts to function t\hen the an ma] 
IS ilcMtim, aimlestl) ahnui nilh onl> the head exposed I urther it ma> be noted that the nostrils nnd ears art 
furnished stiih moeal 1e S'aUes tvhich close when the reptile sinks helotr the surface thus prctci e nc t> e inflow 
ofthcwutrr Ilieejei in addit on to a pair of c)el ds are protected l>> ininsparcnt d scs whilst the tonrmc it 
to constructed that it forms a salse nnd prevents water from rushing down the throat when the mouth is 
opened 
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and sometimes but slightlj changed The 
lamp shell, LtngtileVa, of the Cambrian and 
Ordotacian period Ins a ^er) near rclatite in the 
Lingula of to day There are a few extremely 
consenati\e animals (b) There are ancient 
ty’pes \\hich ln\e no Ining representatnes., 
except in the guise of transformed descendants, 
as the king crab (Lifftnhw) may be said to be a 
transformed descendant of the otherwise quite 


fust terrestrial plants , m the Silurian the emer 
gence of air breathing Intertebrates and mud 
fishes, in the Dnoman the appearance of the 
first Amphibians, from which all higher land 
animals are descended and the establishment of 
a land flora , in the Carboniferous the great club 
moss torests and an exuberance of air breathing 
insects and their allies , in the Permian the first 
reptiles and a new flora 





K REMARKABLE SURMA AL 


The Sphenodon or Tuatcra a& it i» called b> Ihe Maons on account of its sp ny back is the sole Jinng 
representative of an ancient orvUc of rept le> from which tortoises and hzards have an en The Tuatera is the 
same to dav as it vvas m It ons of vears ago Beneath ihe skin upon the top of its head there are nid ments of the 
p ned or th rd eje vvh ch was once a funct onal organ The Tuatera is nocturnal m habits and passes the 
dayume asleep in on underground burrow vvh ch it excavates in the soil with its powerful claws 


extinct race to which Euryptends or sea 
scorpions belonged (c) 1 here are altogether 
extinct types — lost races — which have left not a 
w rack behind For there is not any rcprcs-ntation 
to day ofsuch races as Graptolites and Tnlobites 
Looking b-ickwards over the many millions of 
years comprised m the Pal-eozoic era what may 
we emphasise as tlie most salient features ? 
There was in the Cambrian the establishment of 
the chief classes of backbonclcss animals , in 
the OrJoxnaan the firet fishes and perhaps the 


Tlie Permian period marks the late Palaxizoic 
era an era which is estimated to have lasted 
many millions of years The nsc of the vanous 
creatures we have mentioned and the evolution 
story, so far as vve have got, is short enough 
reckoned in terms of the earth’s age, but long 
enough to bewilder our imagination 

We now arrive at what are called the geological 
middleages We come to the Mesozoic era Atthe 
end of the previous era (the PalTOZoic) the reptiles 
had come on the scene They are now dominant 
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THE GEOLOGICAL MIDDLE AGES 


§ 3 

The AIesozoic Era 

I N a broad ^\a\ the Mesozoic era corresponds 
tvitli the Golden Age of reptiles, and uith 
the climax of the Conifer and Cycad flora which 
was established m the Permian But among the 
Conifers and Cycads our modern flowering 
plants were beginning to show face tentatnelj, 
just like birds and mammals among the great 
reptiles 

In the Triassic period tlie exuberance of 
reptilian life which marked the Permian was 
continued Besides Turtles, which still persist, 
there were Ichthjosaurs, Plesiosaurs, Dinosaurs, 
and Pterosaurs, none of which lasted beyond the 
Mesozoic era Of great importance was the 
rise of the Dinosaurs in the Tnassic, for it is 
highly probable that within the limits of this 
Mgorous and plastic stock — some of them bipeds 
—we must look for the ancestors of both birds 
and mammals Both land and water were 
dominated by reptiles, some of which attained to 
gigantic size Had there been any zoologist in 
those days, he would have been xery sagacious 
indeed if he had suspected that reptiles did not 
represent the climax of creation 

The Flying Dragons 

The Jurassic period showed a continuance of 
the reptilian splendour They radiated in many 
directions, becoming adapted to many haunts 
Thus there were many Flying Lizards paddling 
m the seas, many types of terrestrial dragons 
stalking about on land, many sxxiftly gliding 
aligator-like forms, and the Flying Dragons 
which began m the 1 riassic attained to remark- 
able success and xinety Their wing was 
formed bj the extension of a great fold of skin 
on the enormously elongated outermost finger, 
and they xaried from the size of a sparrow to a 
spread of oxer fixe feet A soldering of the 
dorsal xertebra:, as in our Flying Birds, xxas an 
adaptation to striking the air with some force, 
but as there is not more than a slight keel, if 
any, on the breast-bone, it is unlikely that they 


could fly far. For wc know from our modern 
birds that the power of flight may be to some 
extent gauged from the degree of dexelopinent 
of the keel, xxhich is simply a great ridge for tlie 
hcttcf insertion of the muscles of flight It is 
absent, of course, m the Running Birds, like the 
ostrich, and it has degenerated m an interesting 
xxay in the burroxxing parrot (Slnngops) and a 
fexx other birds that ha\ e “ gone back " 

The First Knoxvn Bird 

But the Jurassic is particularly memorable 
because its strata hive yielded two fine specimens 
of the first known bird, Archccopler) v These 
xxerc entombed in the deposits which formed the 
fine-grained lithographic stones of Baxuria, and 
practically every bone in the body is preserx ed 
except the breast-bone Even the feathers hax e 
left their marks with distinctness This oldest 
knownbird — too far adxiinced to be the first bird — 
xvas about the size of a crow and was probably 
of arboreal habits Of great interest are its 
reptilian features, so pronounced that one cannot 
evade the evolutionist suggestion It had teeth 
in both jaws, xvhich no modern bird has , it 
had a long lizard like tail, xvhich no modern bird 
has , It had claxxs on three fingers, and a sort of 
half made xving That is to say, it does not 
shoxx, xvhat all modern birds shoxv, a fusion of 
half the wrist bones xvith the whole of the palm 
bones, the well known carpo metacarpus bone 
which forms a basis for the longest pinions 
In many reptiles, such as crocodiles, there are 
peculiar bones running across the abdomen 
beneath the skin, the so called " abdominal 
nbs,” and it seems an eloquent detail to find these 
represented m Archeeopier^x, the earbest known 
bird No modem bird shows any trace of them 
There is no xvarrant for supposing that the 
flying reptiles, or Pterodactyls, gave rise to birds, 
for the two groups are on different lines, and the 
structure of the xvmgs is entirely different 
Thus the long fingered Pterodactyl wing xvas a 
parachute xvmg, while the secret of the bird’s 
wing has its centre in the feathers It is highly 
probable that birds evolved from certain 
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SONG B ROa 



THE EVOLUTION OF BIRDS 

It IS highly probable that birds esohed from certain Dinosaurs svhjch 
had become bipeds and it i$ possible that they were for a long time stvifl 
runners that took flying jumps along the ground Thereafter perhaps 
came a period of aboreal apprenticeship during xshich there n-as much 
gliding from tree to tree before true flight v.'as achie%ed The above is a 
diagrammatic attempt to express the relationship of the main group of 
present day birds based on their structural affinities The main stock is 
shown as arismg from the ancestral Pro Ates after the ancient 
reptiles Offshoots low down represent the extmet Archxoptcryx (but see 
P 355) and the different ostrich like birds present and recent Higher 
up two mam branches B B are shown each of them dividing again into 
tw-o (i 2 12) and then into the twigs representing the vanous groups 


Dinosaurs v\hich had be 
c^ome bipeds, and it is pos 
sible that thej were for a 
time swift runners that took 
“fl}Jng jumps” along the 
ground Thereafter, per 
haps, came a period of 
arboreal apprenticeship 
during which there was 
much gliding from tree to 
tree before true flight was 
achieved It is an interest- 
ing fact that the problem 
of flight has been solved 
four tunes among animals 
— by insects, by Ptero- 
dactyls, by birds, and by 
bats and that the four 
solutions are on entirely 
different lines 

Conquering the Air 
A mastery of the air 
must be placed to the 
credit of insects, Ptero- 
dactyls, birds, and bats 
These have been the suc- 
cesses, but it should be 
noted that theie have been 
many brilliant failures, which 
ha^e not attained to much 
more than parachuting 
These include the Hying 
Tishes, which take leaps 
from the water and are 
earned for many yards and 
to considerable heights 
holding their enlarged pectoral fins taut or with 
little more than a slight fluttering There is a 
so called Flying Frog (Wiacophorus), that skims 
from branch to branch, and the much more 
effective Flying Dragon (Draco tofaris) of the 
Far East, which has been mentioned already 
Among mammals there are Flying Fhalangers, 
Flying Lemurs, and more besides, all attaining 
to great skill as parachutists, and illustrating the 
endeavour to master the air which man has 
realised in a way of his own 


The Power of Flight 

The power of flight brings obvious advantages 
A bird feeding on the ground is able to evade 
the stalking carnivore by suddenly rising into the 
air, food and water can be followed rapidly 
and to great distances , the eggs or the young 
can be placed m safe situations , and birds 
in their migrations have made a brilliant conquest 
both of time and space Many of them know 
no winter in their year, and the migratory flight 
of the Pacific Golden Plover, from Hawaii 




OUTLINE OF MODERN BELIEF 


356 



THE MAMMOTH UameifsPnli 


Dur ng tl e Tie stoccnc age i-Mt geographtcat and d mat c changes took place Many of the larger mammal* 
such as the Slammoth and the woolly Rh noceros which had become adapted to a cold cl mate were forced 
b> success \e lnter^.IJC al (t irmer) periods to retreat farther and farther north As the ice receded their chance 
of sunnal lessened and finall) ihc> becan e estmet The Mammoth teas hunted by late PalToIith c man who 
left draw ngs of the an mal m cat ea 

There xtas a continued eJevation of the con 
^ ^ Imenfal masses and Ice Ages set in, reliexed by 

T he Pliocene penod was a more strenuous less scxcre interglacial times xxhen the ice sheets 
tunc, with less genial climatic conditions retreated northwards for a time Manj tjpes 
and with more intense competition Old land like the mammoth, the woollj rhinoceros, the 
bridges were broken and new ones made and sabre toothed tiger the ca\e hon, and the cave 
the geographical distribution undentent great tear became extinct Others which forrnerb 
changes Professor K S Lull desenbes the had a wide range became restneted to the Far 
Pliocene ai' a pen h 1 of great unrest Man) North or xxere left isolated here and there on the 

migraluns occurred the world oxer nexx com high mountains, like the Snoxx Mouse, which 
petitions aro«e and the weaker stocks Icgan now occurs on isolated Alpine heights aboxe the 
to show the rlTevis of the strenuous life One snow line Perhaps it xx-as during this period 
omentois exent seems to luxe occtirrcd in that nunx 1 irJs of the Northern Hemisphere 
tie Pliocene and that xx-as tie trai sformalion learned toex-ade the xxintcr I ) the sublime dexicc 

' ftlcl cst line « f cxol m n I>ooVing (aikxt-ards xxe max qu te Professor 

culmmatr-m o^^^^ a lime of sifting S.huclien again Hie lands in lie Cenoron. 





PICTORIAL REPRESE^TATION OP THE GENEALOGICAL TREE OF ANIMALS 
In the procession of life through the ages there has been a gradual emergence of higher and higher forms of life 
Two main lines of evolution are showTi in the diagram — that leading from unicellular to multicellular animals 
(Protozoa and Metazoa) and that leading from Invertebrate to ^ ertebrate animals 

(i) Plant (2 and 3) I oraminifera (4) Parasitic Greganne (s) Infusoria (6) Bell Animalcule (All these 
are Protozoa ) (7) Sea sponge (S) Sea ^emone (9) Jellv fi»h (to) Leech (i i) Earthworm (12) Brittle 
star (13) Lobster (14) Bulterfi> (15) Scorpion (16) Snail (17) Cuttlefish (iS) Balanoglossus (worm 
like t\pe intcnwedsate between Invertebrate and Vertebrate) \ ertebrates are (iq) Sea squirt (zo) Lancelct 
(21) Shirk (zz) Frog (23) Chameleon (24) Snake (’s) Swallow (26) Rook (27J Bat (28) Squirrel 
(repre*=cnting rummals) 
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olonc 

In the Cretaceous penod the outstanding 
events included the waning of giant reptiles, 
the modernising of the flowering plants, and the 
multiplication of small mammals Some of the 
I’crmnn reptiles, such as the dog*toothcd 
C)nodonts, were cxtraordinaril} mammal like, 
and it was probahl) from among them that 
definite mammals emerged in the 'Irnssic 
ComparatncI) little is known of the eatlj 
Triassic mammals sa%e that their hick teeth 
were marked numerous tubercles on the 
crown, but the) were gaming strength in the 
late 'Iria^ic when small arboreal msectnorcs, 
not icrj distant from the modern tree-shrews 
[Tuf'ai i), I>eg3n to branch out m man) directions 
indicalisc of the great diMsions of modem 
mammals, such as the clawed mammals, hoofed 
mainmals and the race of nionkcj-s or Frimatcs 
In the Upper Cretaceous there is as an exuberant 
' radiation' of mamnuls adaptive to the 
c« nejurst of all shirts of haurci, and this vtas 
signauiS) cent! lucd in Icriiai) times 


FOUR KINDS OF 

FLYING * 

The problem of flight has been 
appToacbedby ammalstn lanous 
aa^s , and the solutions are on 
entirel} differentlines The gull, 
at the top of the ptcUire, may be 
said to have achieved the most 
complete mastery of the air 
His feather v.tng makes him a 
true flier The fox bat, with 
his tLwg of skin illustrates 
another form of limited 
nevertheless true fli mg ability 
The Fly wg Squirrel has a para- 
chute of skin winch enables it 
to swoop from tree to tree, but 
it IS not a true flier Another 
form of aerial motion ir achieved 
by the Flying Fish, which has 
pectoral fins enabling ft to " vol- 
plane ’ or sail through the air 
w albatross fashion 

There is no dilTicult) m the fact tliat the 
earliest remains of defimte mammals in the 
Tnassic precede the first knowm bird in the 
Jurassic For although w e usuaJI) rank mammals, 

as higher than birds (being mammals ourselves, 
how could we do otherwise ?), there arc manj 
wa)s in which birds are pre eminent, eg m 
skeleton, musculature, integumentar) structures, 
and respirator) s)-stcm The fact is that birds 
and mammals arc on two quite different tacks 
of evolution, not related to one mother, save m 
having a common ancestry m extinct reptiles 
Moreover, there is no reason to believe that the 
Jurassic Archaopteryx was the first bird m an) 
sense except tliat it is the first of which we 
have an) record In an) case it is safe to sa) 
that birds came to their own before mammals 
did 

l.ooking backwards, v\c ma) perhaps sum up 
what IS nu«t essential m the Mesoroic era in 
Professor Schuchert’s sentence '* 'Hie IMesornic 
ts the age of reptiles, and )ct the little mammals 
and the touilicvf I irds arc storing up intelligence 
and strength to replace the reptiles when the 
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cjcads and conifers shall guc ^\^J to tlie higher 
floucnng plmts ” 

§4 

Tjil Ccno?oic ok Tertiari Era 

TN the 1 oerne period there was i replacement 
J- of tlic small braiiud archaic mammals bj 
big brained modcml^cd tjpes, and with this 
must be associated the co\enng of the earth with 
a garment of grass and drj pasture Marshes 
were replaced bj meadows and browsing b> 
grazing mammals In the spreading meadows 
an opportumtj was also offered for a richer 
evolution of insects and birds 

During the Ohgoccne the elevation of the 
land continued, the climate became much less 
moist, and the grazing herds extended their 
nnge 

The Mioetnt was the mammalian Golden Age,, 
and there were crowning examples of what 
Osborn calls ' adaptive radiation ” That is to 
saj, mammals, like the reptiles before them 
conquer ever) haunt of life riicrc are fl)ing 
bats, volplaning parachutists climbers in trees 
like sloths and squirrels quicklj moving hoofed 
mammals, burrovvers like the moles freshwater 
mammals, like duckmolc and beaver shore 
frequenting seals and manatees, and open sea 
cetaceans some of which dive far more than full 
fathoms five It is important to realise the 
perennial tendcnc) of animals to conquer evcr> 
comer and to fill ever) niche of opportunit), and 
to notice that tins has been done by successive 
sets of animals in succeeding ages jl/oj/ 
notably the mammals repeal all the c\pertme}its of 
reptiles on a higher turn of the spiral Thus 
arises what is called convergence, the superficial 
resembhnee of unrelated t)pes, like whales and 
fishes the resemblance being due to the fact 
that the different t)pes are similarl) adapted to 
similar conditions of life Professor H F 
Osborn points out that mammals ma) seek an) 
one of the twelve different habitat zones and 
*hat m each of these there ma) be six quite 

ifferent kinds of food Living creatures pene- 
trate ever)'vvhere like the overflowing waters of a 
great nver in flood 


THE FIRST BIRD AND ITS 
PROBABLE ANCESTOR 




Brds and mammals are on two quite different 
tacks of e%olution not related to one another saving 
in having a common ancestry in extinct reptiles 
The top illoslration shows the Jurassic Archseopteryx 
the earl esi known bird of which we have an) record 
\\ P ^craft whose restoration has been widely 
accepted sa)s Archtopteryx is an indubitable 
bird in all but its teeth and the long lizard like ta I 
One of Us most s gnificant features is seen in the 
free linger tip armed with a claw which projects 
be)ond the outermost flight feather a feature which 
persists in the Amazonian Hoatzin of to day 
Below IS Mr P>CTafts conception of the probable 
ancestor of Arch-eoptei^T the primiUvc pro avian 
TTial birds derive their power of fl ght from an 
arboreal and not from a lerrestnal ancestor seems to 
be a conclusion from v hich there is no escape when 
all the facts are taken into consideration 
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During the Pie stocene age rase geogr-tphtcal and climatic changes took place Many of the larger mammals 
such as the Mammoth and the woolly Rhinoceros which had become adapted to a cold climate were forced 
by 8Uccessi\e mterslacial (warmer) periods to retreat farther and farther north As the ice receded their chance 
of survival lessened and finally thej becan e extmet The Mammoth was hunted by late Palseohthic man who 
left drawings of the anirnal m caves 


§5 

T he Pliocene period was a more strenuous 
time with less genial climatic conditions 
and with more intense competition Old land 
bridges were broken and new ones made and 
the geographical distribution underwent great 
changes Professor R S Lull desenbes the 
Pliocene as a period of great unrest ’ Many 
migrations occurred the world over, new com 
petitions arose and the weaker stocks began 
to show the effects of the strenuous life One 
momentous event seems to have occurred in 
the Pliocene, and that was the transformation 
of the precursor of humanity into man — the 
culmination of the highest line of evolution ” 
The Pleistocene period was a time of sifting 


There was a continued elevation of the con 
ttnental masses, and Ice Ages set in, relieved b) 
less severe intei^lacial times when the ice sheets 
retreated northwards for a time Many 
like the mammoth the woolly rhinoceros, the 
sabre toothed tiger, the cave lion, and the cave 
bear became extinct Others which formerlj 
had a wide range became restricted to the Far 
North or were left isolated here and there on the 
high mountains like the Snow Mouse which 
now occurs on isolated Alpine heights above the 
snow Ime Perhaps it was during this period 
that many birds of the Northern Hemisphere 
learned to evade the winter by the sublime device 
of mrgratioR 

Looking backwards we may quote Professor 
Schucheit again ‘ The lands m the Cenozoic 
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begin to bloom wth more and more flowering 
plants and grand hardwood forests, the atmo 
sphere is scented with sweet odours a \’ast crowd 
of new kinds of insects appear, and the places 
of the once dominant reptiles of the lands and 
seas are taken bj the mammals Out of these 
struggles there rises a greater intelligence, seen 
m nearly all of the mammal stocks, but particu 
lari) in one the monke) ape man line Brute 
man appears on the scene with the introduction 


of the last glacial climate, a most tr)ing time 
for all things endowed with life and finall) 
there results the dominance of reasoning man 
over all his brute associates ’ In man and 
human societj the stor) of e\olution has its 
climax 

Ue shall hate more to say presently about 
the evolution of man Meanwhile let us pause 
here to look back and consider some of the great 
steps m evolution 


GREAT STEPS IN EVOLUTION 


TN the dim and distant past there was a time 
when the onlt animals were of the nature of 
Protozoa and it is safe to saj that one of the 
great steps in evolution was the establishment of 
three great tjpes of Protozoa (a) Some were 
very active, the Infusorians, like the slipper 
'tnimalcule, the night light (Noctiluca), which 
makes the seas phosphorescent at night and the 
deadlj trypanosome which causes Sleeping 


Sickness (i) Others w-ere ver) sluggish, the 
parasitic Sporozoa hke the malaria organism 
which the mosquito introduces into man s body 
(c) Others were neither very active nor very 
passive, the Rhizopods with out flowing pro 
cesses of living matter This amceboid hn“ of 
evolution has been very successful it is repre 
sented by the Rhizopods such as Amcebs 
and the chalk forming Forammifera and the 
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IPholo Mond ale 

THC SEA ANEMONE LIVES LONG 


The Sea anemone is an illustration of the evolution of the ways of avoiding 
death Simple one celled organisms like the amceba are immortal in the 
sense that the> reproduce themsehes b> dividing into two or more indi 
»iduals composed of the same parent — a method which is physiologicallj 
inexpensive More complex organisms are either devoured by others attacked 
by parasites or sooner or later according to their powers of adaptation they 
die naturally The passive resistance of the Sea anemone is a factor in its con 
stitution which enables it to live and thrive in the zone of crashing breakers 


organisalion, which work 
again’tt the incMtable pro- 
cesses of senescence, but 
sooner or later the Mctor) 

IS w ith ageing Another 
deep reason for natural 
death is to be found m 
the ph)Siological expen- 
siteness of reproduction, for 
manj animals, from worms 
to eels, illustrate natural 
death as the nemesis of 
starting new lives Now it 
IS a \cr\ striking fact that 
to a large degree the simplest 
animals, or Protozoa, are 
exempt from natural death 
The) are so relativel) simple 
that the) can continuall) 
recuperate b) rest and re- 
pair , the) do not accumu- 
late an) bad debts More- 
over, thcK Anodes of multi- 
plying, by dividing into two 
or man) units, are t ery 
inexpensive physiologically 
It seems that in some 
measure this bodily im- 
mortality of the Protozoa 
IS shared by some simple 
many celled animals like 
the freshwater Hydra and 
Plananan worms Here is 
an interesting chapter m 
evolution, the evolution of 
means of evading or staving 
off natural death Thus 
there is the well known 
case of the Paloloworm of 
the coral reef©, where the body breaks up in 
liberating the germ cells but the head end re- 
mains fixed in a crevice of the coral and buds 
out a new body at leisure 

Along wath the evolution of the ways of avoid- 
ing death should be considered also the gradual 
establishment of the length of life best suited to 
the welfare of the species, and the punctuation 
of the life history to suit various conditions 


§7 

Great Acquisitions 

I N animals like sea anemones and jelly- 
fishes the general symmetry of the body 
IS radial , that is to say, there is no right or left, 
and the body might be halv ed along many planes 
It IS a kind of symmetry well suited for sedentary 
or for drifting life But worms began the 
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profitable habit of moMng with one end of the 
bod} alna}s in front, and from ^\o^ms to man the 
great majontj of animals ha\ e bilateral sj minctr} 
They ha%e a right and a left side, and there is 
onlj one cut that hahes the body This kind 
of sjmmetry is suited for a more strenuous life 
than radial animals show , it is suited for pursuing 
food, for avoiding enemies, for chasing mates 
And tctlh the establishment of bilateral symmetry 
must be assoaated the establishment of head brains, 
the beginning of which is to be found in some 
simple worm types 

Among the other great acquisitions gradually 
evoUed we may notice a well developed head 
with sense organs, the establishment of large 
internal surfaces such as the digestne and 
absorptive wall of the food canal, the origin 
of quickly contracting stnped muscle and of 
muscular appendages the formation of blood as a 
distributing medium throughout the body from 
which all the parts take what they need and to 
which they also contribute 

Another \ery important acquisition, almost 
confined (so far as is known) to backboned 


animals, was the evolution of what are called 
glands of interml secretion, such as the thyroid 
and the supra renal These manufacture subtle 
chemical substances which are distributed b) 
the blood throughout the body, and have a 
manifold influence in regulating and harmonising 
the vital processes Some of these chemical 
messengers are called hormones, which stimulate 
organs and tissues to greater activ ity , others 
are called chalones, wluch put on a brake 
Some regulate growth and others rapidly niter 
the pressure and composition of the blood 
Some of them call into active development 
certain parts of the body which have been, as il 
were, waiting for an appropnate tngger pulling 
Thus at the proper lime the milk glands of a 
mammalian mother are awakened from their 
dormancy 

In the procession of life through the ages, 
covering about one thousand million years there 
has been a gradual emergence of higher and higher 
forms of life in the course of the successive ages 
Here it will be useful to consider the evolution of 
animal behaviour • 


(7*0 be continued on page 409 ) 




Book hi — (^continued from page 324) 

The Development of 

Religious Thought 

AND Modern Discovery 

CHAPTER III 


THE RISE OF CHRISTIANITY— 


Assimilation of 
Greek Ideas 


W C may pass on 
now to an 
other point 
to be noted in the 
general development of 
Christianity when it 
was extending its way 
into Asia . Minor, 
Greece, and Rome It 
IS a kecnlj debated 
question hovs far, 
and in what measure, 
Chnsiianitj assimilated 
ideas draw n from G reck 
philosophy , we shall 
deal with the influence 
of Greek philosophj in 
amoinent Meanwhile, 
Cliristianit) also 
appropriated to itself 



Crft«r9 Fit oft 

SIR GILBERT MLRRAT 


It was into a world 
permeated bj mystery 
religions that Chnsti 
anity was introduced 
Dr Bevan writes as 
follows 


In the Christian 
churches as in many 
of the mystery associa 
tions, men met m fellow 
ship without respect to 
their raceor social stand 
mg — Greek, barbarian, 
bond, free Again m 
both these mj’stery 
associations w hich 
worshipped Dionysos- 
Zagreus, Atcis, Osins, 
Adonis or Persephone 
and in the Christian 
Church worship was 
directed to a Divine 
Being who had under 
gone death and had 
risen again In both 
the virtue of the Divine 


appropnaiCQ to itscu P^fessor ol Greek at Oxford Unwenuy and one me virtue ot ttie Uivme 

some of the ntes and of our greatest authonties on Greek literature He has Being s resurrection 

^,.remnn,e<s nf PMSfino "bitten man> notable books in particular we ha\c vTM believed to be 

ccremoni of l ng 3 oj Greek liei.sion lor commutucated to the 

paean mvstcrv-reliinons exposition m the present work and cspccijuv his views _ 

on the Greek mystery rcl.g«ns I 


that dated from a much 

earlier penod, the fact of such borrowings and to have acquired i 


so that they too claimed 
immortal life, which could 


accretions has to be acknowledged Since wc not be impaired by bodily death In both the 
have aircadi seen in a nrciioils chapter nhpt """>" “f '■>""> espressed in communal 

" . „ - an tki- tnr, lrvr*^tKr*r nf T/Vh/I rtml 


, ^ , , „ r .. T i~ meals, m the partaking together of food and 

the niture and chiractenstics ol the Llcusinian , , . I . _ r . > 

nil. dnnk, and in both certain acts of caung and 


Mj-stenes and the Orphic 'Mj-steriea were, wc 
need not discuss them further 


dnnkinc were held to have religious i-alue 
Nor wpuld It l>e just to deny to many of those 
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who Joined some mystery-cult a genuine religtoUs 
craving * 

There is no suggestion here that the Christian 
Church was tolerant, as these pagan mysteiy- 
rehgions were tolerant of one another The 
different pagan cults lived alongside each other 
and had no quarrel one with another It ts 
more than probable that " if the Christian Churcli 
had been content to form one of this happy 
family, to compromise with the pagan religions, 
with Emperor-worship and all the rest, it would 
probably have escaped persecution It would 
also have perished, as all the rest have perished ” 

§ 2 

Mithraism 

I N giving some account of the Greek mystery- 
religions in a previous chapter we omitted 
Mithraism It comes m more conveniently 
here 

Among the pagan religions of the early 
centuries the most wide spread was Mithraism 
'I he following summary represents what has 
been written by various scholars There were 
worshippers of Mithras in extreme antiquity , its 
ancient home was among the pnmitive Aryans , 
Mithras was worshipped as a deity of light and 
truthwarringagainstthepowcrof darkness '* Of 
old (sajs Sir Gilbert Murray) hlitbras had been 
a high God , hut now he had lost m rank and 
gained in iifality He was a hero, a redeemer, a 
mediator bctiiccn rnan and God, a champion 
c\cr armed and Mgilant in the eternal war of 
Ormuzd against Ahnman, light against oil 
and darkness ” Legends of Mithras are Ins 
birth from a rock and his adoration by shepherds, 
and his final ascension to the heaicns where he 
remained to protect the faithful Mithras appears 
to ha\c lived an incarnate life on earth , the ritual 
of Mnhnwwn. it wwitd seem, centred tn the death 
of the sacred hull by Mithras rather than that of 
Mithras himself, the bull, created by Ormuzd, 
sainfjced b> order of the Sun and new life 
sprang from hi* hhwd " Therefore, Mithras 
was the creator wf life hv vm«e of this eocridcul 

• < I" 'A# uf "Sixiffa KmnltJj* 


act, and, like Osins, he became the guide and 
protector of souls in quest of a blessed immor- 
tality"* Tarsus, the home of St Paul, was 
one of the great centres of Mithraic worship 

Mithraism Wide-spread 

Mithraism had spread from Persia to the 
West, and even as far as Britain There were 
many parallels to Christianity in Mithraic belief 
and ceremonies, and some of its secret rites and 
mysteries had close resemblance to those of 
Christianity But it would be wrong to push 
these resemblances too far Yet, as Sir Gilbert 
Murray says (and here he is among many 
authorities), " the sinulanties between Mithraism 
and Chnstianily are striking, and may be taken 
as signs of the spiritual and psychological needs 
of the time Mithraism arose m the East, among 
the poor, among captives and slaves It put its 
hopes in a Redeemer, a Mediator, tvJio performed 
some mystical sacrifice It held a Communion 
Semce of bread and water It rested on the 
personal Pisits (Faith, or faithfulness) of the 
convert to his Redeemer Jt had so much 
acceptance that it was able to impose on the 
Christian world its own Sun day m place of the 
Sabbath , its Sun's birthday, ayth December, as 
the birthday of Jesus , its Magi and its Shepherds 
hailing the divine star, and various of its Eastern 
eelebratfens On the other hand, its Redeemer, 
Mithras, makes hardly any pretence to have had 
an earthly history It is all myth and allegory 
elaborate ritual, sacraments, and mystic names, 
with all vaned paraphrasing that is necessary 
for bringing primitive superstitions up to the 
level which civilised man will tolerate " 

In a few cases, chiefly of ritual, Jlithraic usages 
passed into the practice of the Christian Church 
Sivty diapels to Mithras are known to have 
existed in Rome Rome, says Gilbert Murray, 
saw in the second century the usefulness of 
Mithraism, and the Emperor Commodus was 
initiated , the philosopher-cmpcror Martus 
Aurelius installed Mithras on the Vatican, where 
St Peter's now stands It is not easy to undcr- 

• C O lame* » Onsint of Stunfue 
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MITHRAS 

Among the pagan rcl g ons of the early centunes of the Christian era Mithra sm -as the most w despread 
The s milarit es between RI thra sm and Chr stian ty are striking and are cxpla ned m the text Legends of 
M thras are h s birth from a rock and his adorat on by shepherds and also a final ascens on to the other world The 
ritual of Mithraism it ' ould seem centred in the death of the sacred bull by the hand of M thras rather than that 
of M thras himself Therefore says E O James Mithras was the creator of new I fe by virtue of this 
sacr he at act and i ke Os r s he became the gu de and protector of souls in quest of blessed mmortal ty 
RT thras s a legendary figure and the roots of th s pagan rel g on I e far back in ant qu ty 

Stand how this lofty minded emperor of Chns and notwithstanding its barbaric element 
tian 1 ke graces and author of the Meditations manly rel gion spurring men to action guiding 

should have consented to the persecution of them by its d sc phne and teaching them to live 

Christ anity "iet he did He clung to the honourably cleanly and even hoi 1} It was 

faith of his ancestors and has been called the essentially the rel gion of the Roman armj 

flower of the Stoic philosophy A century 
after Marcus Aureh is the co emperors Licimus Mithraism Decay 

and Galenus dedicated a sanctuary on the De Burgh in his Tie Legacy of the Anaeiil 
Danube to Mithras the protector of their XVorld writes The patronage of the third 

empire At its best Mithraism was a fine century emperors who valuing its influence on 
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A RELIC OF ANCIENT ALEXANDRIA 

The ancient cuj of Alc'candna m Eg^pt was one of the chief centres of intellectual activity withm the Roman 
Empire about the third century It was the headquarters of Hellenistic scholarship and represented an unportant 
point of contact between the philosophical doctnnes of Greek and Jew It was ' a great factory and eTchange of 
religious ideas ’ The iHustiation shows a sphinx recently unearthed at the base of Pompey s Pillar 


magic pass into sacramental religion There is 
no line of demarcation, either m early religion or 
m Christianity itself Myth and cultus are the 
middle forms through which the worshipper 
hopes to close the cleft between sense and spirit, 
between the seen and the unseen, between time 
and eternity They are badges, and all we ast 
of a badge is that it shall reach from one bank 
to the other, and bear our weight The heavy 
handed dogmatist who turns them into flat 
historical recitals, and the vulgar rationalist who 
explains them by the duplicity of the first knave 
and the simplicity of the first fool, alike mistake 
their character and their function, which is 
sacramental ’ * 

• Tiling! Ntw and Old (Longmans) 


The Influence of Greek Philosoph\ 

W E ha\ e now to consider another aspect of 
the rise of Christianit) This time it is 
the theological — philosophical aspect What 
does Chnstianity owe to ’ Greek philosophj ^ 
Dr Inge, in a staking essay contributed to 
R W Livingstone’s The Legacy of Greece, 
remarks “ ^\lthout what we call our debt to 
Greece we shoald have neither our religion nor 
our phdosoph) nor our science nor our litera- 
ture " We are concerned here only with 
religion and philosophj , and tint in itself is so 
large a subject we can only touch on the mam 
features e cannot hope to surv cy the immense 
literature devoted to the subject of ‘ what we owe 
to Greece ’ In deahng with Pauline theologj we 
emphasised that the cardinal and fundamental 
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stgmfj the acli\e force in- 
herent in ph) steal nature, as a 
wliolc and m its different parts 
^^c almost think of it as 
Bergson s /Ian ittal 

In the \lc\andrian philoso 
ph}, as represented Philo 
the Ixigos IS Riven a theological 
application as. one writer sajs 
it assumes a leuling place and 
shapes a new career for itself 
It IS Plato s idea of the Good 
regarded as crcativclj active 
lienee instead of being mcrcl) 
immanent m the Cosmos it 
has an independent existence 
In Philo the Logos is not a 
personal being How Philo 
applied it to Judaism would 
take too long to go into here 
suflicicnt to sa) that he used 
the term Logos aa signifying 
mystically, a mediator between 
the Infinite Ftemal God and 
the finite transitory world 
and he saw ‘ a symbohciil 
hidden meaning m the institu 
tion and ceremonial of the Law 
and even maintained that the 
meaning was the only valid 
meaning * The Logos becomes 
a hj postasis that is an inter 
mediate being or indivadual iPioo AnJeron 

‘ substance,’ an independent THE DISPUTE BETWEEN PETER AND PAUL 

spiritual entity that takes the (After the pa nt m; by Gu do Ren ) 

place of God but proceeds from St Paul imported ntotheor ginal Gospel some theolog cal deas \ h eh 

^ . c, . . w ere strance to the Apostles and St Peter was not ah ays able to under 

Ood nguratively a second stand Pauls theological phlosophy The two men are shown in the 

God or an aspect of the divine Uuscrat on disputing 

activity 

Now whenwepassontotheChristologyofthe God and an imperfect transitory world they 
second and th rd century the Logos has become regarded the Logos practically as a second 
more defined The dominant conception of the God St John s identification of Christ with 
Logos m St John s Gospel and the Epistle to the Logos may be compared with Paul s taunt 
the Hebrews ts notv identijied V-tth Cltnsl to the Athenians The God whom you 

The philosophers who had originally given ignorantly worship , St John says the Logos 
currency to tlie idea of the Logos liad been which you call a single word principle vve say 
engaged with the problem of metaphysically xs that which was made flesh in the person of 
bndging the gulf betw een the eternal cliangeless Jesus The abstract Logos of Philo has become 
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to pleasure or pun Sa)s Professor Dc Burgh, 
Ciirishan thinkers were attneted b} its inoni 
clc\ation and uncompromising idealism. In 
modern time**, it stirred the admintion of such 
different philosophers as Descartes, Bishop 
Butler, and Immantitl Kant ” 

Its secret laj " in its appeal to man’s power of 
'vill, and Its resolute as‘‘crtion both of human 
freedom and of dn me pro\idcnce 'I he Stoic 
taught that, impotent as man seemed to be in 
the face of hostile circumstances, of slater), 
torture, disease, and death, tn reahtj he was 
absolute master of his will, and that on this 
master) of will alone depended all the ^■alueand 
good of life . His reason gladly goes forth 
to meet the kindred reason of the world Thus 
by strength of inward self-determination, he 
conquers passion and wins tranquilht) of soul 
Hence the Stoic precepts, I'ollow nature, Follow 
reason, Follow virtue, are merely different waj:s 
of saying the same thing The Stoic said also, 
ollow God , for, despite the somewhat crude 
materialism of his physical theories, he held that 
the law which goiems the course of nature was 


m Chnstology, fully personified or identified with 
Christ and is made to testify his divine nature 
Thus, then, m bnef was the Chnst.an doctrine 
of the Logos de^ eloped, and from it evolved 
many implications which resulted m a welter of 
Christological controversies 


§4 

Other Greek Influences 

T^IIUS ve that »a muM go far back 
J- time if ttt are to trace [he mnucnccs tlial 
entered into the making of Christian thrologj 
There were other influences besides Platonic and 
Aristotelian philosoph) , there was also, for 
example, the religion, or philosophj , of the Stoics 
Stoicism exercised a great influence in its own 
age and m Utcr ages, and we might, pcihaps, add 
in the modem world It left its mark on neo- 
platonism Its founder was the philosopher 
^ /eno ()45-270 nc) llie w-ord Stoic lives in 
our language, incaning one who is indifTcrcnt 
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He uphcM th« doctrine of the Irmit) \«hiclt 
I ©pruned b> the Anim He ( uc\ t«tm>u>uU\ 
all hu life for hi* >>eh(f and natfoentl tiniey tuitirhetl 
(iihtx>n the hxtonan pnite^his calt t courace an I 
the atcendincy of hi* (teniu* 

no Wind mechani«ni,bul tlie rational working oui 
of a ditinc purpose winch was e^acnttall) good 
In itsthorougli going tclcologs, Stoicism fcilmto 
line with the traditions of Plato and Aristotle * * 
Iti message is addressed to the individual 

The school of the Gnostics was another 
influence, there were Gnostic sects before 
Chnstiamij , but in the first centuries the 
Gnostics were centred at Alexandria , and as wt 
shall see m a moment, tlie> were regarded as a 
bodj of Christian heretics 

§5 

C HRISTIAN! r\ wash) no means then the 
only creed competing for the dominion of 
the mind of the age A most diverse assortment 
of speculative ideas was being thrown into 
the cosmopolitan melting pot of the Empire 
and the interchange between Chnstunity and 
Its rivals was constant and intimate Hence the 
second centur) is a time of seething intellectual 
* Tie Legao t! e Annent 11 orlJ 


iinrr<t withm the Church, with constmt <}t«putt 
w t» what was nitivc tn the futh ind what was 
an tlfcii corruption Hut before wc come to the 
time when doctrines began to be crvstalliscd in 
settled forimibs mil dogmas a little more remains 
to I C Mid 
The Gnostics 

IVifiopal nmojjg the elements that at the tune 
cUirtied to he Chnstian, hut were idtuiiatcl) 
prosCfd>cd as "hcrcst,” was the group of 
ilotinncs cnmmonlv called Gnosiicisni Hit 
word Gnnfit means “ knowledge ” or ' under- 
standing,** but for the inajnritv of tht schools of 
Gnosticism the word w understood tn the sense 
of ** rcvclition ’ I heir “ knowledge '* was not 
based on niional or stientifit grounds but on 
a msstenows knowledge that tomes bv revela- 
tion * 1 be finu'tic religion, like other mystical 

rthpons, hid its rites md formulas md symbols 
acts of initiation mvsjcries nnd sacraments 
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He was the first of the Roman Emperors to accept 
Chnst an ty and pubi shed the Edict of Milan (31 1 A D ) 
which granted tolerance to all Christians and placed 
( hr St an i> on the same footing as the other rel gions 
in tl e Rom n Emp re 
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I!e upheld ihc doctrine of the Irinit> which 
bittcrl> opposed by the Arians ife foucht strenuousK 
all hi3 life for his belief and was several times btmslied 
Gibbon the historian praises his cairn courage and 
the ascendancy of his gen us 

no blind mechanism, but the rational working out 
of a divine purpose which was essentnlly good 
In Its thorough going teleology. Stoicism fell into 
line With the traditions of Plato and Aristotle ’ * 
Its message is addressed to the individual 
The school of the Gnostics was another 
influence, there were Gnostic sects before 
Christianity, but in the first centuries the 
Gnostics were centred at Alexandria , and as we 
shall see in a moment they were regarded as a 
body of Christian heretics 

§5 

C HRISTIANIT\ was by no means then the 
only creed competing for the dominion of 
the mind of the age A most diverse assortment 
of speculative ideas was being thrown into 
the cosmopolitan melting pot of the Empire 
and the interchange between Christianity and 
Its rivals was constant and intimate Hence the 
second century is a t ime of seething intellectual 
• T/ e Legacy of tl e A oe it If arlj 

as 


unrest within the Church, with constant thspiitL 
ns to what wns rntne to the faith nnd wlnt wns 
on alien corruption But before we come to the 
time when doctrines began to be crystallised m 
settled formulas and dogmas n little more remains 
to be said 
The Gnostics 

Pnncipnl among tlic elements that at the time 
cinimed to he Chnstian hut were ultimately 
proscnhcd as ‘ heresy,** wns the group of 
doctrines commonly cnllcd Gnosticism The 
word Gnous means “knowledge” or “under- 
standing,* but for the majority of the schools of 
Gnosticism the word was understood m the sense 
of ' rc\ elation I heir “ knowledge * was not 
based on ntional or scientific grounds but on 
n mysterious knov\lcdgc that comes by “ revela 
tion ** 1 he Gnostic religion like other mystical 

religions hid its rites and formulas and symbols, 
nets of initiation, mysteries and sacraments 
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Many of the essential conceptions of the Gnostic 
philosophj \\ere in existence before the nsc of 
Christianity There are many schools of Gnostic 
thought , what was common to them all was the 
attempt to reconcile the infinite goodness and 
purely spiritual character of God with the 
existence of the imperfect material world They 
did so by denying the identity of the supreme 
ruler of the universe with the creator of man and 
matter The direct creations of the supreme 
God were a succession of spirits who are generally 
given the names of abstract ideas — Silence, the 
Abyss, Will, Wisdom, Truth, and so on From 
one such spirit or Xon others would be generated , 
until after many generations there comes into 
being a power called the Demiurge, who is so 
far removed from God that he is unaware of his 
existence, and deems himself to be almighty * 
This Demiurge is the creator of the world we 
knmv , and it is because of the impunties 
introduced into his nature by his complicated 
./Eonic pedigree that the world he creates contains 
evil Vet, ih as he has done his work, his 
creation contains elements of the truly divine, 
which arc, so to speak, imprisoned tn matter 
This spark of divinity the high God desires to 
rescue, and sends themost perfect of all thciEons, 
the Christ, to rescue it This is the meaning of 
the incarnation As to the process by which it 
came about tlie Gnostics differed among them- 
sches, but the) all advanced ideas m contra- 
diction to what ultimately became accepted as 
orthodox Christian doctnne They generally 
spoke of some form of union between the /Eon 
Christ and the man Jesus , but one or the other 
was gcncrallj made the sole reality, either the 
baviour was represented as a man on whom 
divimt) descended as a temporary gift, leasing 
him before his death on the cross , or else his 
nature was purely dnine, and his humamt) was 
a mere illusion 1 iiher theor) was m conflict 

• M • permanmi tetiJcncy m human 

though I I'he follow me otKninu lines cf • poem I > 
Mr lluml>efi \S<lfc, pul>Ii«hnl sviiJun the till three 
lears sre nurlrdly (.-nostic 

Crtstor of the spirit, self ctecteU 

hime ill rreiimn is only tlioiight unvoJded 
iU crsdusl tiucier, s] i»)y separaieJ 

from t'oautf tSst is for ever dnemboU'ed • • 


With tlie essence of Christianity, which clung m 
spite of all philosophical difficulties to the faith 
that the Master was both true man and true 
God 


§6 

More Contending Philosophies 

W E need not prolong this brief summary of 
events, of contending philosophies and 
religious strivings They were all characteristic 
of the religious life of a period when decadent 
paganistic beliefs of antiquity were passing, and 
thinking minds were straining after higher con- 
ceptions of the mystery of their being and man’s 
relation to an unseen world, and the destiny of the 
soul after death Readers who are interested m 
these philosophies must go to the works of philo- 
sophical wnters, and readers who wish details 
of the prolonged and bitter theological con- 
troversies that came to a head at the Council of 
Nicea, of which the Nicene Creed was the out- 
come (ad 325), or the no less strenuous con- 
troversies that raged round the formulation ° 
the Athanasian Creed must go to 
mmous works of theological ivnters __ 
read of opposing factions, of violent 
long fought on. U,ns 

m tho COSO of a loamod pr« V 
«commun,ca,od 

God The Gospel declared that Chnst svas both 
God and man. hel.e.ers nere bapt.sed ,n the 
name of rather, Son, and lolf Sp.n. lion 
tins to be conceived i In the first place 
(a) m what rchtion did Christ, the Son, stand to 
Father? Is il"? Godhead thit was mani- 
fested in human form identical witli the creator 
of the universe? On the one hand, unless there 
IS a real unity, cither Christ is not divine, or 
two gods must be affirmed, at the cost of a 
relapse into pagan poljthcism There arose 
(i) the second aspect of the difficulty. How were 
the divine and human natures in Christ united 
m a single personaUt) ? Did God enter into a 
real union with human nature, thus raising that 
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nature to the place of the di\mc? Otherwise 
redemption is chimerical and the hope of the 
Christian \ain " 

The Sahellians were accused of holding the 
theory of three equal Gods, but thej “ blurred *’ 
the distinction of Father, Son, and Spirit into 
one of attributes, or aspects of one God The 
Trinitarians, of whom Athanasius was the great 
leader, taught that the Father, Son, and the Holj 
Ghost were not three gods but one God The 
struggle between the Arian party and Athanasius 
was bitter and prolonged E\en Gibbon could 
not forbear paying tnbute to " the immortal 
name of Athanasius *’ , his " calm courage *’ and 
“ the aseerideticy of h\s genwis ” llvs hfe and 
character were irreproachable, and as another 
historian says, ‘ he stood firm as a rock amid the 
tempests that engulfed the world Five times he 
was drnen from his episcopal throne, once for as 
long as SIX years, condemned by successive 
councils and by the imperial Government, he 
fought single handed — Athanasius contra mun~ 
dim — for half a century against the combined 
ecclesiastical and political forces of the empire ” 
In AD 335 when the Arian party was in the 
ascendant and charges were brought against 
him the Emperor Constantine, with whose will 
he had refused to comply sentenced him to 
banishment, but three years later he was recalled 
and restored to his primacy at Alexandria Some 
years later he had to flee from his persecutors and 
made his escape into the Egyptian desert And so 
it went on, until his final restoration to his see, in 
which he continued till his death in A D 373 
The Trinitarian doctrine for which he fought 
triumphed The final expression of it is con 
tamed m the Creed that bears his name It did 
not appear as the Athanasian Creed ” until 
about four hundred years after Athanasius had 
passed away * The dogma of the Tnnity in its 
philosophical bearings and in the contentions of 

• The concept round which the controversy 
gathered of ouiia (essence) and hypostasis (individual 
substance) had long been familiar to Greek philosophy 
Otisia goes back to Plato and, especially, Anstotle, it 
means both individual substance and the essential 
nature of a thing The two terms (oufio and hypo 
i(oiu) were used as equivalents as late as the fourth 
century, eg Athanasius’ (oe Burgh Legacy of the 
Anaent H orlJ) 


these early Chnstian tliinkcrs comes into closest 
contact witli the problems of Creek philosophy. 


The True Perspective 


We base dwelt on tiicsc subjects here tn 
order to illustrate tlic intellectual influence 
Hellenism had in shaping Christian thought, 
and the theological side of the Christian faith in 
the early centuries 'I he student pursuing the 
history of dogma sees creeds growing in com- 
pIcYity, in elaborate anal) sis, and in\ entn cncss of 
doctrinal statement, he will be in>olved in 
almost a hfe time of study to understand the 
history and the nature of interminable theological 
tKeoues The point of our ceCemng to all this 
13 simply to make clear the historical fact that 
all this happened, inevitably, in the development 
of institutional Christianity But we must keep 
a true perspective “ It js easy for the sceptic 
to mock at these disputes But even if we think 
that these attempts to say exactly how God was 
related to himself were presumptuous and 
intellectually monstrous, nevertheless we are 
bound to recognise that beneath these pre- 
posterous refinements of impossible dogmas there 
lay often a real passion for truth — even if it was 


truth ill conceived 

“ Both sides produced genuine martyrs And 
the zeal of these controversies, though it 
is a base and often malicious zeal, did at 
any rate make the Chnstian sects 
getically propagandist and educational More- 
Lr, because the history of the Christian body 
in the founh and “ 

record of these unhappy chsputes, that must not 
blind us to the fact that the spint of Jesus did 
live and eiuioble many lives among the Christians 
The tevt of the gospels, though it ivas probably 
tampered with during this penod, ivas not 
destroyed, and Jesus of Nazareth, in his own 
manifest inimitable greatness, still taught 
through that text Nor did these unhappy 
quarrels prevent Christianity from maintaining a 
united front against gladiatorial shows and against 
slavery, and against the degrading worship of 
idok and of the god Ciesar ” * 


• Outline of History, H G Wells 
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§7 

In the Third Centur\ 

I N the third ccnturj \ic ha\c to note the great 
innuence of Plotinus, uhose philosophj c\eft 
to daj has such attraction for «cholara like Dean 
Inge Plotinus, “ the last great thinker of the 
ancient world,” dc\elopcd the mystical element 
in Plato’s thought, and made it the centre of a 
SN’stem “ Plotinus brought together elements 
from Anstotle and the Stoics as well as from 
Plato, and fused them in the light of a mj-stical 
experience In Plotinus’ view the supreme 
Being IS the Absolute One of whom we can 
make no affirmations or denials He is mcfTable 
— bejondtheduahtj of thought” Dr ingesajs, 
“No other guide c\en approaches Plotinus m 
power and insight and profound spintual pene- 
tration I ha^e steeped mjsdf m his writings, 
and I hate tried not only to understand them, 
as one might trj to understand any other intel- 
lectual sjstem, but to take him, as he assuredly 
wished his readers to take him, as a guide to 
right living and right thinking e are in 

the presence of one of the great epoch making 
personalities, whose part in the history ot the 
world jsnot yet pbyed out ” We must therefore 
say a little more about him 

Plotinus, and Neo Platonism 

Plotinus (a.d 205-270) studied philosophy at 
Alexandria, but for the last twenty six years of 
his life he Ined in Rome, avhere his lectures 
attracted crowds of eager youths, as well as 
educated men and women of the highest circles 
The century of Plotinus saw the nse of Neo 
Platonism, which was something more than a 
revival of older doctrines , it was a union of old 
and new Plotinus was the first and greatest of 
Its masters Neo-Platonism has been called 
“ the final utterance of the spcculati\e genius of 
Greece ” The supreme aim of Plotinus was to 
realise philosophy as religion , his philosophy 
^vas essentially religious For him, like Plato, the 
real world is the world of the unseen, the 
eternal “ For him ‘ the good life ’ itself is its 
own reward, and we must look for no other , he 
disdains the threats and promise nf errlesta-s- 


ticism ” Plotinus “ attempts to unite and recon- 
cile what was best m all Greek philosophy, but 
he claims to have found the way of dclncfance 
and salvation for the soul of man, in whatever 
arcumstanccs he may be placed ” His philo- 
sophy, as a spiritual interpretation of the 
wnuerse, had an immense influence on 
Christian thought, although he never mentions 
Clmstianitv As Dr. Inge says, “ Neo-Platomsm 
is a part of thevitalstructureof Christian theology , 
and U would be impossible to tear them apart ” 
His Mysticism 

The mystic clement in the teaching of Ploimus 
13 a mysticism “ built on a basis of rationalism ” , 
he does not shrink from saying that there is that 
in us which makes contact with the One possible 
Ue must not confuse this intellectual mysticism 
with the type of mysticism which is merely ‘a 
susceptibility to passionate or rapturous emotion ’ 
For Plotinus, as for Plato, mysticism rests upon 
metaphysics 

Mysticism involves a philosophy and at 
bottom IS a philosophy Although it never leaves 
the pathway of individual and concrete experience. 
It values that expenence precisely as being not 
merely subjective, not merely individual, but as a 
rcvelauon of universal and eternal truth 
Mysticism is a spiniuai philosophy which demands 
the concurrent activity of thought, will, and 
feeling There is no speaal organ for the 
reception of Divine or spiritual truth, which is 
simply the knowledge of the world as it really is 
Some are better endowed with spiritual gifts than 
others, and are called to ascend higher heights , 
but the power which leads us up the pathway to 
reality and blessedness is, as Plotinus says, one 
which all possess though few use it * 

Mysticism “ is the whole personality, unified 
and harmonized under the leadership of what the 
Stoics called the ruling faculty, that enters the 
holy of holies ” The mtellect here is not an 
mtruder nor an obstacle in the spiritual We 
The deep spiritual religion of Plotinus rests 
partly on philosophic thought and partly on 
Ultimate personal expenence ‘ It stands free 
of any histoncal events in past or future For 
this reason Plotinus has a message for us 
to day ' God, supreme Reality {not the 

• TAe Philosophy oj Plotinus By Dr Inge (Long 



MASTERPIECES OF RELIGIOUS ART 



{Photo AnJtnon 

THE MADONNA OF THE MAGNiriCAT 

Dy Botticelli 

Christian art did not deielop until some centuries •(ter the esublishment of Christianity as a Sute Rehgior 
Sir \\iUiam Orpen sa>s N\e cannot trace the beginning and deiekapment of Christian art without payin; 
tribute to the miraculous genius of Greece Four centunes before Christ the Greeks had brought sculptur 
to a pome of perfection and ph} steal beauty which has neier since been surpassed Under the Roman Empir. 
the traditions of the Greeks were kept alise, but with the decline and fall of Rome the fine arts were temporani; 
submerged During the dark ages painting as a secular art almost entirely disappeared, and in the early day 
of the Church the ! athera gate little encouragement to an Cursed be all who paint pictures ’ is a sentimen 
not infrequcnily found m their w ntings 

After a long period of frigid com entiotiality Christian art entered upon a naturalistic phase Men of geniu: 

I painted rel gious subjects as the> felt them 

Of all the fourteenth-century Italian painters whose names are famous m history none surpassed Alessandn 
Botticelli in the creation of works of sheer beauty ‘ The Madonna of the Magnificat ’ is generally regardet 
as the supreme eiample among his many paintings of the Madonna both for its decoratii e chirm and its mt*nst 
tpintualiiyof esprcssion 
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Dctt> of per 
soiul theism), is 
know-able, but, 
in the words of 
Plato, he IS 
t istble to the 
mtnd alone 

■We shall not 
attempt to ex- 
pound Neo Pla 
tonism m detail, 
nor the philo- 
sophj of Plo 
tinus To the 
no\icc these 
metaphysical 
conceptions may 
seem as strange 
and abstruse as 
modern Rela- 
tiMty theory , 
they are outside 
a “common 
sense” way of 
thinking In 
both cases it is 
only when the 
mind has fanu- 
liarised itself 
with the ideas 
expressed that 
they begin to 
get clear and 
take shape, and 
become somc- 
tlung that we 
can, in a sense, 
visualise It is 
not possible, in 
the space at our 
disposal e%en to 
begin to discuss 
the Mews of 
Plotinus on the 
nature of reality 
and the “Trinity 
of Di\me Pnn 
aples ’ — these 



[PAcIo Andmon 


THE ASSUMPTION OF THE MRGIN 
B> Titun 

Titians dramatic masterpiece nch and powerful both in por 
traiture and in allegorical deconticm is here seen applied w ith equal 
genius and deep feeling to the rendenng of a rel gious subject 
This picture was thought by Titian s contemporar es to be 
the best modem painting 


are the Abso- 
lute, Spirit, and 
Soul , and the 
tripartite dmsion 
of man into 
Spirit, Soul, and 
Body The 
umtersfe from 
Its highest pnn- 
ciple, the One or 
the Good, to its 
lowest presents a 
continuous scale 
of being, “a 
graduated hier- 
archy of exist- 
ence and \-alue, 
in e%ery grade of 
which the soul 
linds afHnities ' 
There is a con- 
stant transmis- 
sion of powers, 
through several 
agencies, from 
the Absolute 
(‘beyond exist- 
ence ) to the 
created “ The 
One IS the be 
ginning and the 
end the Alpha 
and the Omega, 
of the umverse,” 
the creativ e 
source is also the 
final goal Plo- 
tinus’ theory of 
individual souls 
relates itself to 
the Universal 
Soul “which IS 
not only the 
creator of the 
world, but the 
prov idence 
which watches 
ov er It ” 




B> Rubens 


innpers n« IjI!> unftted lo be ■ rcl Kinin pi nicr Ru)>cns { > h « tpIrnJ I « lour fl n;, des t. 
srnl lut irslnc** of prr»rntiHon s. m f ne ■ rendenns<f th t • \eK>me subject ihjt it is counted t > be h i 
% pten*e schioenwnt 





THE TRANSFIGURATION iFhao Aiuicrton 

By Raphael 


Th s p cture at the Vatican Raphael s last great \ ork sho ts the transfigurauon of Chnst bcmeen Moses 
and El jah I rostrate on the ground are Peter James and John n ar ed att mdes In the foreground an 
cxc ted group gathers round the bo> possessed of de its 
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Neo Platonism in Christian Thought 

But all this IS sajing \ery little, Plotinus is 
not easy to follou, and to " e^lain ” him 
would mean far more space than is a\ail3ble 
here 

We are merely tr^ mg to suggest in what waj 
Neo-PIatonism influenced the character of the 
new rehgion m its doctrmal de\elopment, which 
began with Paul Plotmus* philosophy is spui'. 
tual As Dr Inge remarks, Plotmus would have 
admired the prologue of the Fourth Gospel, which 
might ne>er ha\e been written but for the 
influence of Neo-Platomsm, which culminated in 
Plotinus “In the beginning was the Word 
(Logos) and the 'W'ord was with God and the 
Word was God The same was m the beginmng 
with God All things were made by him , and 
without him was not anjthmg made that was 
made In him was life and the life was the light 
of man And the light shineth in darkness, 
and the darkness comprehended it not ” Neo- 
Platomsm in effect was a sort of fusion of mat 
schools of Greek philosophj , and it is a great 
German scholar who sa}s that “the pagan 
Plotmus has left a deeper mark upon Clinstian 
tliought than any other single man ’* Clins- 
tiamt) was ^ast!> enriched b} what it gradually 
absorbed of Neo Platonism 


an$^^er that question there must be an authonty 
capable of decidmg on contro\erted issues; 
and that authonty the second cental} Christians 
found in the bishop of the diocese Clearly 
It was important that he should speak mth a 
single \oice, and so at this time the surwvmg 
“ collegiate ’’ constitutions disappeared m favour 
of the single monarchical bishop, who henceforth 
acquires a greatlj enhanced power and prestige 
But one local church and its bishop might 
differ from another, and the need for a further 
court of appeal was therefore felt Certain 
bishoprics, generally owing to some real or 
legendary connection with an apostolic founder, 
enjoyed speaal teneration, and the bishops of 
these came to be appealed to to arbitrate upon 
disputes between their episcopal brethren Such 
were the bishop of Antioch m Asia Minor, of 
Lyons m Gaul, of Carthage in Northern Afnca, 
of Alexandria m Egypt The bishop of the 
imperial capital, Rome, claimed to represent the 
tradition of Peter, the pnnee of the apostles, as 
well as of Paul, the founder of theology, was tery 
widely regarded as the repository of a specially 
pure doctrine, and he in the last resort was usually 
accepted as a final and decisitc authonty 
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Carthage played an ausp c ous part »n the early history of Christian ty The great persecution launched bj 
the Emperor Decius had scattered the Chrwl ans of North Africa and many under threat of death had den ed 
the fa th In the Chapel of the Amphuheatre a cross tv-as erected m a D 20 to commemorate the martyrdom of 
those who rema ned Ju thful Carthage tvas the scene of many important Synods or conferences Cyprian the 
famous B shop of Carthage re adm tted lapsed Chnst an* into the church on terms of confess on and penance 
thus estabi sh ng a precedent of far reach ng significance 

threatened to usurp from the bishops and clergy 
the real control of the churches otyntog allegiance 
to Carthage At the same time the controversy 
spread to Rome, where it became linked with a 
schismatic movement that set up a rival claimant 
NoTOtus agamst the bishop of Rome 

After long controversy the dispute was settled 
m faiour of leniency, largely by the influence 
of the illustrious Cyprian bishop of Carthage 
The decision was of fundamental importance 
for the future of Chnstianity Hitherto the 
dominant conception of the Church was that it 
was an assembly of saints Baptism remitted 
sms, ho\\e\er grave, committed ift the unre 
generate pagan state , but after that the Christian 
was expected to hve a life of heroic virtue, and 
one gra\ e lapse might be held to cast him out 
of the fold for ever On those terms Chnsnanity 


could never become a world religion for men 
and women of common unheroic mould The 
decision at Carthage established a different 
pnnaple Tor the future all sins might be for 
given, a man might offend again and agam 
and still make his peace with the Church Rut 
to rccov er his status he must do penance, con 
fessing his sms and performing what act of 
expiation his pnest might impose upon him 
penance took its place as a sacrament of the 
Church the condition of participation in the 
greater sacrament of the Tucharist , and the 
pnest who presided over it acquired a vast 
extension of his spmtual authonty The move 
Qicnt of the confessors of Carthage was 
the last effort of the lauj to control the 
Church , henceforth sacerdotal sovereignty was 
absolute 
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THE BURNING OF ROME A D 


(Aft^r the painting by Pietro AJdi) 

The early Christian communities were regarded b) rhe Roman State a$ dangerous secret societ ee and tale% 
of their imagined doings behind locked door^ gat-e nse to general suspicion and distrust Anv d sastrous happen 
ing in the cit> tvas attributed to the presence of Christians and popular opinion denuded that they should b^ 
nude scapegoats The Christians m ere m rongly blamed for the great fire of Rome Yielding to the panic of the 
publ c Nero consented to an organised persecution of those who held the new faith It is thought that both 
Paul and Peter lost their In es during this period 

Fathers of the Church 

Largely as a consequence of the conflict with 
Gnosticism and other heresies but also as a 
b> prodtict of the pastoral care exercised bj 

smTftT ■.'•V Aiy.hspv Atteventox? wjy 

e/inched during this period b> the wntings of 
a senes of eminent leaders who arc known 
collecin cly as the Fathers of the Church Some- 
times writing in defence of Chnstianitj against 
Its mducers sometimes in repjj to the 
heterodox thej steadil) storked out the 
implications of Christian teaching and filled 
in the outline ot thcolog) as it had been left 
*'• Paul 

Ihc work began m the first ceniurj with the 
epistles of Clement of Rome The great names 
of the second century include Poljcarp, Bishop 
of Smyttu Ircnxaiis who wrote a Re/ulatioHo/ 
i-aite Knocled^e, Ignatius, Bishop of Antioch 
author of one of the earliest treatises against 


heretics, Tertullian the African opponent of the 
hlontanists a mighty control etsalist, but one 
who presented Chnstianity in a singularly harsh 
and unloxely form and Clement of Alexandria, 
pwsvwsn- j *rvri,'<nhle A'3V3i\imT 
In the third century the jntert*a]a of toleration 
were so long that it became possible to organise, 
m the catechetical school of Alexandria, what 
was practicalh a Christian umxersiij ffere its 
famous head Ongen (iSj ^54) the most dis 
tmguished scholar and philosopher Christianity 
had jet produced, dex-oted his life to digesting 
the xrhole content of Christian thought into a 
complete and reasoned system of iheologj 
Some of his \-asl and soaring speculations were 
subsequcmlv repudiated b> the Church , but 
when he died broken bj the torture of the rack 
in the Decian persecution, Chnstianity had 
come of age as an intellectual sjstem, able to 
meet on equal terms the " pagan ” philosophies 
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including Platonism, lately rc\i\cd by Plotinus 
to make the last effort of Greek philosophy to 
explain the mysterv of the world 

Such, then, was the evolution of Chnstian 
theology begun by Paul, who borrowed so 
much from Greek philosophy, to Ongen 
who finished it — up to the point we have 
reached 


CHAPTER IV 

CHRISTIANITY BECOMES 
THE STATE RELIGION 

§ I 

W E now turn to the question of the 
progress of Christianity towards be- 
coming the State religion (We have 
anticipated that somewhat in the foregoing pages ) 
In spite of Its illegality the new religion began 


to spread through the Empire trith prodigious 
ripidit> , indeed, so earlj as 112, Tim) . Governor 
of Bithsnia, pleads the huge numbers of the 
Chnstians as a reason for the impossibility of 
enforcing the law Before the apostolic genera 
non had passed from the scene Chnstiamty had 
become the object of persecution At least two 
reasons for this can be discerned-a reason of 
State and a popular reason 

A cardinal object of the pohcj of the Caisais 
was to weld together all the races under their 
sway into a single imperial nationality and a 
single Gneco Roman culture In doing so they 
sought to break up lesser loyalties and to dissolve 
societies smaller than the State, pameularly secret 
societies Now the Chnstian eommimiUes were 
secret societies of a particularly obstinme km 
and the State hated secret societies me test 
of loyalty to the State was the formal partrapahon 
m the State rehgion a conventional homage to 
the dmmty of Ciesar himself To the ordinary 



BURIAL OF CHRISTIAN MARTYRS IN THE CATACOMBS 
(After the painting by J E Lenepveu) 

rhe persecution of the earh Chnstians m Rome was large!) political Any new relig on was regarded as 
a dislo)-alty to the Emperor and State Chrtstianswnorcfused to recant their faith were put to death in vanous 
'fays Ultimately Chnstians pervaded all ranhs of society and became a political force m ihemsehes The 
Emperor Galenus who had been a rigorous persecutor of Chnstians published just before he died (aj) 311) 
an edict granting toleiaUon to the adherents of the new religion 
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polytheist or to the follower of a mystery cult Wc must not, however, ^uppose that Chnsti: 
an occasional purely formal offering to one more were the victims of a ^ continuous campai 

go was no great matter , but to the Chnstian of extermination Practical-minded Roui 
monotheist it was a matter of conscience, and he governors were as a rule strongly averse fr( 
was bound to refuse, thereby casting suspicion making war upon idei^ J so long as t 
on his patriotism Add to this that the Chnstians Christians took care nof-to promote avil coi 
conducted their rites m secret, and m daily life ^.motion by falling foul o, their neighbours, th 
l^ept very much to themselves, not, like the could generally expect to be left alone: 
ordinary mystics, mixing and mtermanying with authonty Most of the ^-iperors, too, favour 
their neighbours , and the government might be a lenient application of the law , and so. apt 
excused for suspecting them of seditious intent from the activities of informers, prosecuoons 
And here the reason of State links up with thc'^ ChrisUans were for the most part confined 
popular reason, for a body of people who thus spasmodic “ drives ” init ated at times of publ 
a 00 rom the life of their fellow atizens, excitement, when popular fanaticism had to 1 
as any modern Jew in eastern Europe could given its head Then, indeed, the fate of t! 
testify, quickly becomes suspected, on nd hapless Chnstians might be hapless mdeec 
VI ence whatever, of the most horrifying torture would be applied to induce fecantatioi 
^ormities The tales told of the doings of the and where that failed the death penalty might 1 
uinstians behind locked doors were hideous m applied by a variety of methods, ranging froi 
* popular panic or the comparatively humane decapitation to tt 

rage the Christians were the obvious scapegoats, peculiar horror of being devoered by wild beasi 
ava 1 th” <00 glad to in the public amphitheatre 


Such a panic broke out as a consequence of the 
Great Fire of Rome in a d 64 The histonan 
Tacitus tells us that so early as this there was a 
great multitude ” of Christians in the capita! , 
and the people turned on them, not, it seems, as 
incendiaries, but as having called down the wrath 
of the gods at their enormities The Emperor 
Nero fell in witli the popular mood, and began to 
put Christians to death wholesale by burning 
them ahve in the Vatican gardens Tradition 
has it that the two chief apostles were both in 
Rome at this time, and that both were executed, 
I etcr by crucifixion, Paul by beheading Certain 
It IS that from now on, with the exception of the 
iMf legendary John on the Island of Patmos, we 
iicar no more of the apostles 


Persecution 

In the main, then, the persecution of the earl, 
Christians was due to the fact that their religioi 
seemed incompatible with good citizenslup , * 
prevented them acknowledging the usual obliga 
tion to the gods of the community, which reall: 
meant no more, in effect, as Gilbert Murray put; 
It, than a formal raising of the hat, as with us 
when “God Sav e the King “is played , it w as taker 
as a disloyalty to ther'^’peror and the govern- 
ment , Chnstians, like the devotees of othei 
religions, were expcc^^ “ to pay honour to tlie 
genius of Rome and of Augustus, the religious 
symbol of the political unity of the empire , this 
tnbutc involved no renunciation of other divini- 
ties and no profession of religious faith t it was 
but a formal act of allegiance to Cxsar on the 


■COR the next two centuries the dcvclo 
ment tf Chnstian thought goes , 
against a I ackground of perv.cution Und 
tic Impcror Irajan {died ad ,,7) Oir 
tunit) was proclaimed an ,I|cpal rchpon, 

It. rtof«»on made punishable w.th deal 


part of C-esar’s subjects 'lhat any one should 
boggle at It on rel^ious grounds was incompre- 
hensible to the Roman mind ” Rut the Chris 
tians stood fast to the principle of the one faith , 
the dming power was a dcVotion to tlicir Master 
which wax all compelling 

'Fhai faith was steadily gaming favour and 
influence It was becoming apparent that the 
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Chrisiians had po far jncrcascd m niimhen js tt> 
he bidding for an actual mijoritj of the popuh- 
tion in manj parts of the Lmpirc he) per- 
aaded all ranks of soctit\, and neither the arm) 
nor the cimI administration could do without 
them \\ ith the Goths threatening the frontiers 
and djnastic feuds constantl} ditiding the 
Finpirc, tlic Christians were a political force to 
be reckoned with l)> an\ cLaimanl to the throne 
or other bidder for power This is the last 
phase of the pagan empire , he who would be 
Augustus must proclaim either a Christian or 
an anti Christian programme Some tolcratcil 
Christianitj , the greatest of the third-ccnturj 
Emperors, Diocletian made a last despairing 
effort to suppress It He faded, arrdtliia failure 
showed how greatlj the Church had sirtojithcncd 
Its hold in the generation since Dccius*?^ * 
Galenus (died ad 311) had been one of the 
most rigorous and cruel persecutors of tlw 
Chnstians, but, sajs Gibbon, ‘ he at lengfli 
became convinced that the most aiolent efforts 
of despotism are insuffi(yent to extirpate* a 
aahole people, or to subc^'^heir religious pre 
judices ” DesiP'us of r^'Jiring* jlie mischief 
that he occasioned he pub^Mied on edict, just 
beforehedied grantingtolerationo^theC*’* ti 5 n 
religion In part it reads, ‘ The'''edicts which 
we have published to enforce the worship of the 
gods having exposed many of the Christians to 
danger and distress many haviP^ suffered 
death and many more, who still pe m their 
impious folly, being left destitute of any public 
exercise of religion we are disposed to extend to 
those unhappy men the effects of our x%onted 
clemency We permit them, therefore, freely 
to profess their private opinions and to assemble 
m their conventicles without fear or molestation 
proMded always that they preserve a due respect 
to the established ws and government By 
another rescript we shall signify our intentions 
to the judges and magistrates and we hope that 
our indulgence will engage the Chnstians to 
offer up their prayers to the Deity whom they 
adore for our safety and prosperity, for their own, 
and for that of the republic ” For those A%ho 


lud eyes .0 sec, the aicx-ssion of Christianity 
ufficnl power must have seemed imminent 
Ihc mm who hid eyes to sec was Constantir 
who was one of scicral joint emperors warm 
nmong thcmsclics for the dnision tJic inlici 
unce Legend fla\-a that he saw a M«ion of 
itammg cross m the sky at noonday, with t! 
legend which translated is ** In this Conc,ucr ' 
whatever actually happened lie did undoubted 
decide to ma‘'<* a bold bid for a full alliance W}t 
the Christians * be placet a Christian cmbki 
on bis standards and marched on Rome 
great victorf^ over his rival Maxentius lie took i 
a sign'that his ehmet was right, and in th 
following year, making terms with the co 
Emperor Licinitis foe a settlement of the wliol 
Linpirc, he issued the Edict of Milan (a d 311) 
whereby Chnstnnitv became a lawful rcligioi 
throughout the Hcnnan world It was not yc 
made a State religion, nor was Constantine him 
self baptised , but the end of the warfare betweer 
the C-tsars and the Chri>ti3n8 was reached 
Jlishops became tlic Emperors advisers, h( 
himself claimed the right to preside over the 
deliberations of tiie universal Church lindet 
his direction the first great assembly or council, 
of all the churches of the Roman world was 
held at Nicea, in north eastern Asia Minor in 
AD 325 This we have a'ready referred to 

A New Epoch Opened 

totally new epodi opened for Christianity, 
wuii vasth wider ironzons Ecclesiastical leaders 
were called on for the contribution of Christian 
thought to the problems of government m a 
threatened civilisation The profession of the 
faith became the passport to the favour of 
princes, with all the moral penis l'- t that implies 
The hme was in sight when to become a Christian, 
mstead of being an act of heroic defiance, would 
be the line of lea^t resistance ^Voe unto you 
when ail men speak well of you ' ' The Church 
was about to enter upon a testing time in 
conditions none of its members had ever 
known 

{To be continue'’ — — ' 
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